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Chapter One 



INTRODUCTION AND REVIEW OF THE LITERATURE 
Hyperactivity in Children 

Hyperactive children demonstrate a wide range of 
i5roblem behaviors. They are excessively mobile and 

impulsive; they have unusually short attention spans and 
ditien do poorly in academics; and they cbhsistehtly report 
having few friends and little self-esteem. Generally these 
problems begin in early childhood and persist without 
improvement for several years, Ilost frequently^ there is no 
medical reason for the hyperactive chiid*s abnormal 
behavior: he is neither n eu r o 1 bg i ca 1 1 y hbr ps ych iat r i ca 1 i y 
i mpa i r ed . 

Hyperactivity is the most cbmmbh behavior disorder of 
children today (Weiss Z Hechtmah^ 1979). The percentage of 
elementary-aged children in the United States displaying the 
hyperactive behavior pattern described above ranges from one 
to fifteen percent (cf. Huessy^ 1967; Huessy^ Marshall, fi 
iSendron, 1972; Stewart. riendelscn» £ Johnson. 1973 ). An 
estimate of incidence, that is, new cases of hyperactivity 
per year> is not yet available in the literature. 



10 



Chapter One 



INTRODUCTION AND REVIEW OF THE LITERATURE 
Hyperactivity in Children 

Hyperactive children demonstrate a uide range of 
problem behaviors. They are excessively mobile and 

impulsive; they have unusually short attention spans and 
often do poorly in academics; and they consistently report 
having few friends and little self-esteem. Generally these 
problems begin in early childhood and persist uithout 
improvement for several years. Most frequently, there is no 
medical reason for the hyperactive child's abnormal 
behavior: he is neither n eu r o 1 og i ca 1 1 y nor ps ych i a t r i c a 1 1 y 
impai red . 

Hyperactivity is the most common behavior disorder of 
children today (Weiss t Hechtman, 1979), The percentage of 
elementary- aged children in the United States displaying the 
hyperactive behavior pattern described above ranges from one 
to f i f t een percent (cf, Huessy, 1967; Huessy^ Marshall, t 
Gertdron, 197?; Steuart , Mehdelsbh, C Johnson, 1973)- An 
estimate of incidence, that is, heu cases of hyperactivity 
per year, is not yet available in the literature- 
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The variability in the prevalence estimates (1 to 15 
percent) is a result of tuo factors. First* prevalence 

estimates depend on the type and number of referral sources, 
teachers label three times more children hyperactive than do 
parents or physicians. Approximately five percent of all 
el emeh t ar y^aged children are considered hyperactive by their 
teachers (Safer & Allen* 1976). A much louer incidence rate 
(1.2%) is obtained if all three referral sources, the 
parents teacher and physician are required to concur on the 
diagnosis (Lambert* Sandoval, £ Sassone* 1978). The 
subgroup of children for whom parent and teacher agree on 
the label hyperactive has been called "true hyperac t i ves " by 
some research groups. Those children referred by either the 
school or the home, but not both* are designated 

"situational hyperac t i ves *• (Campbell* Ehdmah* £ Berhfeld* 
19775. Prevalence figures uill vary depending oh uhether 
so--called "situational hyperactives*' are counted in the 
estimates . 

A second reason for the variability in prevalence 
figures is the vagueness of the term hyperactive. No 
activity norms exist for children (Ross t Ross* 1976). 
Thus* there is no standard upon uhich to judge objectively 
if a child is hyperactive. Most often* the decision is a 
subjective one. Consequently* it varies depending oh uho is 
the d ec is i oh"^maker ( J ohhs bh L Prihz, 1976). For example* 
some teachers label a child hyperactive if he is geherally a 
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problem in school: he cannot sit still* he does not finish 
his work, he cannot play cooperatively uith others. Other 
teachers use the label ii a child*s behavior is highly 
disruptive and thus salient (Whaleh, Hehksr. CHUihs, Finck, 
C Dotemotb, 1979). For example, even if these episodes are 
infrequent, boys who make car noises in class or fall over 
wastebaskets and desks might be called hyperactive. In 
these cases, labeling is based on the degree of cbmmdtibn 
the child causes in the classroom rather than on the amount 
of activity he displays. 

In ah attempt to assist in precise diagnosis^ Conners 
developed a global rating scale called the Teacher's Rating 
Scale to be used by teachers to quantify the degree 61 
hyperactivity present in a given child CCbhners, 1973). The 
Teacher's Rating Scale (TRS) consists bf ten behavibrs oh 
which a child is rated from 0 (not at all) to 3 (very much). 
Any child who scores greater than fifteen on the TRS is 
considered hyperactive. Although the TRS is widely used in 
hyperactivity research (Barkley, 1977), its reliability and 
validity are questionable (Whalen t Henker* 1976). 

Parents must rely on subjective judgments in deciding 
if their child is hyperactive. Many parents label their 

child hyperactive if he is more active than his siblings or 
playmates. But there is great variability in how tolerant 
parents are of active children. A child labeled hyperactive 
by one family might be considered to display a ribrmal 
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activity level in another; IJithin a single family* one 
parent might consider a child hyperactive while the spouse 
d oes hot. 

Often, the final arbiter is the physician; He or she 
is the person uho makes the formal diagnbssis and prescribes 
the treatment, A physical exam and laboratory tests are 

part of a cbiTiplete ubrk^up for a child thought to be 
hyperactive (Mira t Reece, 1977), Houever, any "soft** 
neurological signs or el ec t r bene epha 1 og r a ph i c (EEG) 
abnormalities Uncovered by these measures are generally hbt 
considered valid diagnostic signs by most physicians 
(Schmitt, 1975; Hart, Rennick, S Klihge, 197^^: CapUte, 
Niedermeyer, £ Richardson, 1968; Sandoval, Lambert, C 
Yandeil, 1976). Instead, physicians rely heavily on school 
and parental reports to formulate their diagnoses. 

Sandoval et al; M9765 found that the majority of 
neurologists, psychiatrists, pediatricians, and general 
prac t i t i bhers responding to a questionnaire consider 
behav i b ral rather than ph vs i bl bcr i ca 4^ data to be critical to 
their diagnosis. Of the eight mbst critical behaviors 
indicative of hyperactivity, six are bbtalhed frbm the 
child's personal, school, and family history. The other tub 
behaviors are evaluated on the basis of how the child acts 
during his physical exam. Although the physician appears to 
provide a thirds i ndependent evaluation of the child, in 
practice* this evaluation is clearly not independent. In 
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large part, the diagnosis is still made on the basis of 
subjective judgments of the child's parents and teachers. 

Until a more precise/ objective criterion to judge 
hyperactivity is "developed , exact prevalence and incidence 
data are impossible to obtain. However^ whether prevalence 
is the estimated low of i% of ail elementary children or the 
high of ^S%^ the fact remains that hyperactivity is the most 
common child psychiatric disabilility in this country today 
(cf. Safer i Alleh/ 1976; Sahdberg, Rutter, t Taylor, 1978). 

Current Treatment 

Considerable disagreement exists, as discussed above, 
over what constitutes childhood hyperactivity. Must a 
hyperactive child display the full gamut of problem 
behaviors, that is, inattentiveness > learning impairment, 
misconduct, immaturity> impulsivity> peer d i f f i cu 1 t i es > and 
low self-esteem? Or is one such behavior grounds upon which 
to diagnose him hyperactive? Must a hyperactive child be 
considered a problem by all who know him or can his 
hyperactivity be s i t ua t i bn-s pec i i i c (e.g., overly impulsive 
at school but not at home)? These questions remain moot 
despite the plethora of research articles published over the 
last two decades. 

One area in hyperactivity research that has been less 
contr overs ial > however, is treatment. Until recently, 
educators > parents and physicians have reached a general 
consensus: central nervous system stimulants are the 



IB 



6 

treatment of choice for the hyperactive chiidi Medication 
has been the most simple, inexpensive^ and effective therapy 
to date (Safer Z Allen, 1975? Wender» 1973? Eisenberg^ 
1972) . 

To illustrate the popularity of drug therapy, one need 
only look at the figures. Today, there are close to 7DD,DDD 
school children taking central hervbUs stimulants such as 
methylphenidate hydrochloride (Ritalin) and 

dextroamphetamine sulfate (Dexedrine) to control their 
hyperactivity (Safer £ Allen, 1976: O^Leary, 1980). 
Recent~i-y, i/ third drug, pemoline (Cylert), has recently been 
used successfully on hyperactive children. As yet, no 
statistic regarding the numbers of children taking this drug 
is available. Average duration of drug therapy is unknown, 
although it is common for a hyperactive child to begin 
taking stimulant medication in early childhood and stop 
treatment in adolescence (Ross £ Ross* 1976). 

Of the three most commbh drugs prescribed for 
hyperactive children, methyphehidate is the preferred 
stimulant (Sprague t Sleatdr, 1973; Krager Z Safer, 197^*). 
it is recommend ed that a physician beg in prescribing this 
drug in small doses (e.g. 5 or 10 milligrams) once or tuice 
per day. Dosages are then titrated, that is, gradually 
increased until the parent and/or teacher report a marked 
decrease in hyperactive behavior, or a maximum dose of 8 0 
mg . is reached (Wehder> 1973; Eisenberg, 1972). As a 
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guideline, the Phvsiciari s^ lye^M Reference (PDR)> ( 1979) 
recommends a total daily dose oi 1.0 milligram (nig.) per 
'tilbgram (kg.) body weight. For an average eight year old 
boy weighing 55 pounds, this would equal 25 mg . of 
methylphenidate per day. A dosage of lO-'IS mg . per day is 
considered low, 20-30 mg . per day is considered average, and 
^0-60 mg . per day is considered high (PDR, 1979). 

Physicians often adhere to the guidelines set forth in 
the Physician's Desk Reference , Yet research studies report 
findings based on samples of children whose^methyiphenidat e 
doLGS vary greatly (Sulzbacher> 1973). One study reported a 
range of from 0.2 mg/kg to 2.6 mg/kg in its sample of 23 
boys (Whalen, Collins, Hehker, AlRus, Adams, £ Stapp, 1978). 
How much stimulant medication is absorbed remains unknown; 
no research studies have assessed subjects to determine 
tissue or blood levels of the drug. Variability in dosages 
is problematic (Woiraich, 1977). Without consistent dose 

schedules^ within-sample conclusions and across-sample 
comparisons become difficult. 

Exactly how methyl ph eh idate and the other central 
nervous system stimulants work to decrease hyperactivity is 
still unknown [ Facts Cbmparisohs . 1980). For many years 

it was believed that stimulants had a paradoxical effect oh 
hyperactive children. Rhereas "normally" active people are 
energized by stimulants, hyperactive children were believed 
to be slowed down by these drugs. Physicians used the 
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so-called "paradoxical effect" as a diagnostic sigh. If a 
child suspected to be hyperactive sat still more often and 
paid better attention in class uhile oh stimu.lahts, his 
hyperactivity uas confirmed. If the stimulant did hot 

increase his on —task and ih-seat behavior* a diagnosis of 
hyperactivity uas d i s c on f i rrned . 

Houever, the paradoxical effect theory has been 
discredited on the basis of two important research findings. 
First * normal adults have been found to display improved 
concentration/ increased alertness^ and shortened reaction 
time when on stimulant medication (Weiss S taties* 1962), 
Seconds nonhyperactive children on methyiphenidate have been 
found to react exactly as do hyperactive children (Rapbpbrt> 
Buchsbaum> Zahh, l4eingartner> Ludlou# t rlikkelsen^ 1978; 
Shetty* 1971). These results suggest that perhaps 

hyperactive children are hot physiologically different from 
others. Their response to stimulants is the same as that of 
hbrmal adultsr'a4id nonhyperactive children. 

currently, the most credible hypothesis as to why 
stimulants subdue hyperactive children is that the drugs 
arouse the inhibitory centers of the brain (Buchsbaum t 
Wender, 1973; Saletu^ Saletu, G Itil> 1973; Barkley> 1977), 
The child on stimulant drugs is believed to be better able 
to i hh i b i t his inappropriate impulses: he stops himself 
from getting but bf his seat, Ibbkihg away from his wbrk* 
talking but in class. He is also more successful at 



-18 



9 

screening out irrelevant stimuli uhile oh stimulant 
medication; Since impulsivity and d is tract i bi 1 ity are 
common characteristics of the hyperactive child, 
methylphenidate can greatly improve his behavior. 

The Placebo Effect 
Hbu much a hyperactive child's improvement on stimulant 
medication can be attributed to the chemical action of the 
drug is Unresolved. Since the primary symptoms of 

hyperactivity are behavioral rather than physio logical^ 
expectations can have a strong influence oh whether a child 
improves during the course of drug therapy. Studies are 

beginning to incorporate double blind placebo treatments ih 
their experimental design. Review of the research which 
employed placebo treatments to enhance experimental control 
shows that approximately one third of ail hyperactive 
children decreased impulsivity and d i s t rac t i b i 1 i t y on 
placebo albhe CBarkley, 1977; Sulzbacher, 1973). It is 
common to find studies reportihg that the net effect of 
placebos is substantially greater thah the effect of the 
drug itself (Knights S Hinton, 1969; SrdUfe Z Stewart, 
1973). For example, in the Knights £ Hihtdh study, teachers 
rated 88% of the methylphenidate group and 67% of the 
placebo group as improved. this finding suggests that 

placebo accounted for 67% of the improvement while the 
effects of the drug may have accounted for 21%^ a much 
smaller pbrtibh. Because placebos demonstrate such a 
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pouerfui influence on hyperactive behavior^ it is 
understandable that many consider double blind placebo 
treatment to be a minimum requirement in studies of drug 
effectiveness (Sprague £ Werry, 1971; Wolraich, 1977; 
Sulzbacher , 1973) . 

Despite numerous unanswered questions regarding drug 
treatment, the use of stimulant medication to treat the 
hyperactive child is on the increase CSrbufe^ 1975). Survey 
data from Baltimore County indicates that the percentage of 
childriBn given stimulant medication for hyperactivity rose 
from 1.07% in 1971 to 1.73% in 1973 to 2.08% in 1975 to 
2.12% in 1977 (Krager, Safer, £ Earhardt, 1979). This rise 
might be attributed to the fact that in the 1960s and early 
1970s^ a multitude of short term drug studies appeared in 
the literature. Results from these studies were favorable 
on the whole and generated great enthusiasm for stimulant 
drug therapy (Weiss £ Hechtman, 1979). However, more 
recently, numerous reviews of the effects of stimulant drug 
therapy on hyperactivity have tempered the early enthusiasm 
for drug treatment. Most notable are investigations by 

Sulzbacher (1973). Wblraich (1977), Whaleh £ HenRer (1976), 
Sroufe (1975), and Barkley (1977). I In general, these 
reviewers conclude that drug treatment is effective in 
controlling s ome of the symptoms of hyperactivity but riot 
effective in controlling others. It is informative to 

clarify which aspects of the hyperactive behavior pattern 
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are affected by medication; 

Effectiveness of Drug Therapy 
Cbcih i t i v e g e r f b rmaric -e 4^&s4s^ 

Stimulant medication has been successful in improving 
the scores of hyperactive children on numerous laboratory 
type cognitive performance tests. The most frequently used 
measures are the Matching Familiar Figures Test ( HFFT ) 
CKagan. Rosman, Day, Albert, C Phillips, 196Q) and the 
Porteus riaze Test (Porteus, 1965). 

The MFFT requires the child to look at a standard 
picture and six very s i mi la r- 1 o ok i ng alternatives and choose 
the one picture uhich exactly matches the standard. Since 
the alternatives vary only in small detail, the successful 
strategy requires scanning all six alternatives in a 
systematic fashion before making a choice. Hyperactive 
children most often adopt ah impulsive task approach. They 
choose the first alternative uhich looks the same as the 
standard without checking the other pictures to insure 
accuracy. On stimulant medication, the hyperactive child 
performs more reflectively. Typically, he takes longer to 
make his selection and makes fewer incorrect choices. 
Latency of response and number of errors both improve when 
the child is medicated. The effectiveness of stimulant 
medication at improving the HFFT performance of hyperactive 
children is well documented in the research literature 
(Rapbpbrt, Quihh, Bradbard, Riddle, E Brbbks, 197^; 
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Schleifer, Weiss^ Cohens Elman, Cvejic> £ kruger* 1975; 
Campbell* Douglas, t Morgenstern, 1971; Sarfinkel, Webster, 
e Slcmah* 19755 . 

The Porteus Maze Test is also sensitive to the effects 
of stimulant drugs oh the hyperactive child. In this test, 
the child is required to drau a cbhtihuous line from the 
start to the finish of a maze without crossing any lines or 
entering any blocked paths (blind alleys). The test 

consists of a series of progressively more difficult mazes. 
Successful completion of each maze requires tub strategies: 
slow* careful drauing so that no lines are hastily crossed, 
and frequent looking ahead so that no blind alleys are 
inadvertently entered. The test is considered a measure of 
attention span and concentration as uell as the ability to 
pian^ reason, and control impulsive responding (Barkley^ 
1977). As uith the HFFT> the hyperactive child perio rms 
more skillfully on the Porteus Haze Test uhen he is on 
medication. The quantity of errors he makes is 

significantly lessened and the lines he draus are less uavy 
in quality. Almost every study using the Porteus Maze Test 
found it to be sensitive to the presence of stimulant 
medication in the hyperactive child (Rapoport et al., 197^*; 
Conners, 1972; Conners* Taylor, Meo, Kurtz, C Fouri'er, 1972; 
Conners, Eisenberg, t Sharpen 196^; Greenberg, Deem, & 
Mcflahon, 1972; Hoffmann Engeihardt^ Margoiis, Polizos^ 
Waizer, t Rosenfeld, 1974), 
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In addition to the MFFT and Por*;f5US Mazfe feiSt, 
stimulant medication has been shown to improve the 
peridrmance of hyperactive children on tests measuring 
reaction t ime (Cohent Dougias^ C Horgenstern^ 1971» Spring* 
Gjic^nberg, Scott. L Hopuood> 1973; Srbufe* Sonies> West. £ 
Wright, 1973; Sykes, Douglas, t Mo rg en stern, 1972)* on the 
CdritiriUbUs Peribrmarice Test uhich measures vigilance to task 
(Anderson, Halcomb, Gordon, Z Ozblihs, 197^*; Sykes et al., 
1972; Weiss, Minde, Douglas, Werry, £ Sykes, 1971; Werry L 
Aman, 1975), on fine motor tasks requiring concenvrat ion 
CKnights t Hinton, 1969; terer, terer, £ Artner, 1977) and 
on paired associate and other rote learning tasks (Daiby, 
Kinsbourne, Suahson, t Sobbl, 1977; eonners et ai,> 1964, 

While the above measures assess a variety of differont 
skills, they have cbmmbn elements. All require an ability 
tb cbriceht rate bh the task at hand fbr several minutes at a 
tifflie uithbUt becbmihg distracted by extrahebus stimuli. In 
addition, most require the ability tb plan arid cbritrdl brie*s 
response or to "stop, look and listen" before actirig 
(Douglas, 1972). these two abilities, to concentrate and to 
inhibit impuisivity, appear to be most affected by stimulant 
medication. If the task requires a substantial amount of 
planning> vigilance or attention^ the hyperactive child most 
probably will demonstate significant improvement when he is 
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on stimulant drugs. 

Intel 1 jqence arid Ach i evemeht Tes ts 

For years it uas assumed that stimulant medication 
promoted greater learning in the hyperactive child. Such an 
assumption was not unt/arranted. Stimulants increase the 

hyperactive child's attention span and ability ^o resist 
distraction on performance tests; it was reasonable to 
expect better achievement on daily learning tasks. The 
following equation was m i d ei y . ac c ept ed by teacherSf parents 
and researchers alike: 

Sitting Still + Paying Attention = Better Learning 

However, in the early 1970s, reseachers started two hew 
mr rement strategies which later proved the equation to be 
invalid. First, they added standard measures of 

intelligence and achievement to the battery of labdratbry 
perfbrmahce tests. Second, they conducted long term 
evaluations of a chi3d*s academic progress while he was 
receiving drug therapy. Both measurement strategies 

resulted in some unexpected findings. 

Measures of intelligence, the most c ommbn being the 
Wechsler Intelligence Scale for Children CWISC), have tic^t 
shown that stimulant medication improves the IQ of 
hyperactive children. Although there have been exceptions 
(Conners, 1972; Hoffman et al., 1974; Weiss et al., 1971), 
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the majority of studies have found either that drags have no 
effect> or that improvement is limited to isolated subtests; 
Of the nine double blind placebo studies reviewed by 
Ublraichr six shoued stimulanl medication to have no effect 
bh the Wise Cliblraichr 1977). The bnly minimally consistent 
positive drug effect uas imprbvemeht bh the Cbding subtest 
of the Wise (Srbufe^ 1975; Spring, Yellih, £ Green berg, 
1976). This test is a simple copying task requrihg 

sustained attention; it does not assess reasoning or 
probiem-solving abilities. Since stimulants are highly 
effective when the task requires sustained attention, 
improvement on the Coding subtest is predictable. 

Results of achievement testing tell a similar story: a 
hyperactive child uhb behaves mbre studiously on medication 
is hot necessarily 1 e a rn i ri^ more. In seventeen shbrt term 

studies measuring academic achievement over a median 
treatment period of six ueeks , 82, B% of the dependent 
measures were not significantly improved by stimulants 
(Barkley t Cunningham, 1979). Generally, researchers used 
the readings math and spelling subtests of the Wide Range 
Achievement Test CWRAT) as their dependent measures. The 
pattern of nonsignificant results uas clear in studies 
employing a variety bf bther measures bf academic 
achi evemeht . In the small percentage bf measures uhich 

shbued stimulant medication to have a positive effect bh 
short term achievement (17.^1%), results uere scattered and 
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inconisistent . Authors of the studies most freqehtly 

attributed these isolated improvements to enhanced attention 
and concentration during testing rather than to significant 
changes in intellectual and cognitive processes or 
scholastic performance (Barkley^ 1977; Weiss et al., 1971; 
Gonhers , 1972). 

It becomes clear that in the short run, stimulant drug 
therapy does little to improve the academic progress of 
hyperactive children. Several long term studies measuring 
school achi evemeht over a period of years rather than ueeks 
produce similar results. Despite treatment uith s t imulants > 
hyperactive children still have serious scholastic 
difficulties at fbllbu-up (Mihde, Leuih, Weiss» Lavigueur, 
Douglas, t Sykes, 1971; HUessy, Metbyer, C Tbuhsehd, 197Q). 
Studies find that over 50% of the hyperactive children 
sampled failed at least one.^grade in school uhiie undergoing 
drug treatment Cllendelson* sJohnson, t Stexaart, 1971; Meiss, 
Kruger> Danielson, £ E±man> 1975). Other researchers report 
that despite drug therapy, hyperactive children do not 
demonstrate normal progress on annually administered 
achievement, intelligence and visual-^mbtbr tests (Weiss et 
al., 1975; QUirih C Rapbpbrt, 1975). Generally, 

medication-treated children do rid better than hbritreated 
children on a variety of measures (Weiss et al . # 1975, 
Riddle & Rapoport, 1976). On some academic measures, 
treated boys demonstated significant d ec r eas es in 
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perfbrmahce as compared to hoh-medicated hyperactive 
controls (Riddle C Rapopbrt, 1976) or compared to their bun 
pre-medicat i on scores (CuhhihgharhF 1973; Rie* Rie* Stewart* 
C Ambuel, 1976 a^b). Some teachers judged medicated 
children to be improved acad errii c ally, biit increased learning 
did not actually occur (Riddle C Rapbpbrt, 1976). 

Rie et al. (1976a) explain this discrepancy by 

suggesting that medication suppresses desirable and 
undesirable behaviors in children. Stimulants produce more 
in seat* on task behavior but at the same time* they reduce 
commitment tb task and other facilitative behaviors. 
Evidence tb suppbrt this explahatibh has recently been 
reported by Spragtie and Sleatbr ( 1977). They cbmpared the 
effects of various dosages of met hy 1 ph eh i da t e on the 
learning and behavior of hyperactive children. The optimal 
dosage of methyiphenidate which decreased wiggling and 
increased positive teacher ratings was over three t imes the 
dosage which resulted in peak levels of learning. 

Clearly* methyiphenidate and other stimulants have 
different effects bn different fuhctibns (e.g. Porteus Maze 
drawing versus reading c bmp r eh ens i bh ) . Clinicians shbuld be 
aware that improved perfbrmahce bh sbme measures is hbt 
hecessarily accompanied by improved academic perfbrmahce. 
Indications are that teachers cannot rely bh medicatibh tb 
treat the learning disabilities which so frequently 
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accompany hyperactive behavior; 
Class room h a v i o r 

The effect of stimulant drugs on the behavior of the 
hyperactive child in school is generally measured using one 
of tub methods: a global rating scale or a classroom 

observation system. Su r p r i s i hg 1 y » conclusions as to uhether 
drug therapy improves a hyperactive child*s classroom 
behavior depends in part oh uhich measurement strategy is 
employed. 

Rat inq seal es . The vast majority of drug research uith 
hyperactive children has utilized some type of rating scale 
for parents or teachers. Although there are several 

different scales filled out by teachers to assess changes in 
classroom behavior, the most widely used is the 39 item 
Conner's Teacher Rating Scales TRS (Conners* 1969) or its 
shortened Id item version* the Abbreviated Symptom 

Clues tionnaire> ASQ (Cbnners, 1973). To complete the TRS or 
ASCi, the teacher rates the degree to uhich the child 
displays a variety of hyperactive characteristics such as 
"fails to finish things he starts, short attention span" or 
"constantly fidgeting." A point scale, ranging from "hot 
at all" to "very much" is used. Items oh the TRS or ASQ 

vary greatly. Some are global and others specific. 

Sometimes many different charact^srist ics are grouped in one 
item ie.g., "excitable, impulsive") while other items 
include only one descriptor. 
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Virtually all research Using the TRS or its abbreviated 
version has shown that the behavior of hyperactive children 
is substantially improved while on stimulant medication 
(Wolraich, 1977; Barkiey, 1977); When a hyperactive child 
is taking medication^ his score on the Teacher Rating Scale 
is significantly less than when he is not taking stimulants. 
In shorts the TRS is highly sensitive to the presence or 
absence of stimulants in the hyperactive child. 

This sensitivity, coupled with the fact that checklists 
like the Conner's TRS and ASQ are quick, easy and 
inexpensive to complete are probably why rating scales 
abound in the research literature. Of late, reseachers have 
recognized that in addition to the discriminative 
capabilities of rating scales, their reliability and 

validity must be assessed. 

Studies show that rating scales of hyperactivity are 
unstable over time and that they result in low test-retest 
reliability coefficients CWerry £ Sprague, 1974; Barley, 
Ray, Tbmasi, Eichmari, Matthews, Chun, Cleeland, E Traismanr 
1978). The tendency is to score any child as less 

hyperactive the second time he is rated. This is a problem 
in drug studies comparing a hyperactive child's performance 
off medication to his performance on medication. 
Differences between pretest and post-test rat ings ciau'hot be 
attributed wholly to medication effects; caution must be 
used in their interpretation. Merry and Sprague (1974) 
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suggest that at least a pbrtibh of the difference in pre and 
post ratings is the result of a "practice effect." 

Rating scales have the advantage of providing a global 
impression of behavior. This is in contrast to direct 

observations which focus on behavior only during a 
circumscribed segment of time. However* their global nature 
make rating scales more prone to rater bias. For example* a 
teacher or parent who hopes a given intervention will prove 
effective may be more likely to perceive it as effective and 
inadvertently skew ratings in favor of treatment (Sandoval* 
1977). it is also difficult to obtain agreement between two 
adults rating the same child. Rarely do the ratings made by 
different raters produce ah ihterrater reliability 
coefficient as high as .^10 (Rapbpbrt et al.* 1971*; tiehder* 
1971; Klein £ G i t t el mah-K 1 ei n , 1975). 

In addition to questions regarding reliability* the 
validity of rating scales has become a controversial issue. 
For a given measure to be considered valid* its results 
should converge with results from other data sources 
purportedly measuring the same construct (Cronbach, 1949). 
This is not always true for rating scales of hyperactivity. 
Often* scores obtained from checklists do not correlate with 
scbres obtained : from direct observations of hyperactive 
behavibr. Fbr example* Sprague* Barnes* and Werry (1970) 
fbuhd that teacher ratings bh the Cbhhers* TRS scale 
demonstrated a pbwerful effect bf drugs bh classrbbm 
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behavior even thoagh there aere feu actaal changes in the 
amount of deviant behavior recorded by observers; Others 
corroborate this lack of convergence between ratings and 
observations (Klein t 6 i 1 1 el man-K i e i n ^ 1975; Williams* 
Vincent, £ Elrod, Note 1). 

One research group designed a study to address the 
issue of validity of rating scales in hyperactivity research 
CBluhdeh, Spring, Z Green berg , 1 9 7^* ) . They c ompar ed resu 1 ts 
on thie Classroom Behavior Inventory, a rating scale very 
similar to the TRS, to observational data. Host of the 
relationships between corresponding inventory and behavior 
categories were low. For example, the correlation between 
rated and observed verbal expression was .17. Only one of 
the seven comparisons produced a significant correlation: 
rated and observed impulsiveness correlated .50). 

However, ah extensive study by Uhaleh and Hehker 
indicates that perhaps latihg scales ar e valid measures of 
hyperactivity. They compared teacher ratings on the 

Conner's Abbreviated Symptom QUes tibhhaire to ah observation 
system they designed. They found that 11 of the 21 
observation categories correlated significantly with total 
ftSQ scores; correlations ranged from .26 to .62 (Whalen at 
al . , 1978). However, low i n t er obs er ver reliability on the 
observation system makes interpretation of the results 
somewhat tentative. The highest correlations between 

observation category and ASQ score generally appeared in 
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categories requiring the observer to make subjective 
judgments. These same categories demonstrate some of the 
louest interobserver coefficients. For eKample, four of the 
observational categories which showed the highest 
correlations with the total teacher rated ftSQ score (i.e.^ 
"disruption", r = .62; "stand out", r = .51; **high energy", 
r = .44; "vocalization", r = .44) also have remarkably low 
interobserver r ei i ab x 1 i t i es C.3l> .36> .tS, .38^ 

respectively). Since most researchers train behavibral 

observers to a minimum reliability criterion of at least 
.75, any conclusions based oh such below standard 
reliabilities are highly questionable. 

Evidence to date leaves researchers questioning whether 
rating scales are a reliab^le and valid measure of the 
effectiveness of drug therapy (Sulsbacher, 1973). If a 

hyperactive child is rated by his teacher as improved on 
stimulant medication, it is unclear whether this improvement 
is a result of real drug effects, practice effects, 
subjective judgment, or the positive bias of the rater. 
Further> it is questionable whether the child's rated 
improvement would be supported by a different rater such as 
another teacher or confirmed by direct observations ' of the 
child's behavior in class. 

Observational measures . To evaluate the effectiveness 
of drug and other therapies on the hyperactive child in a 
more direct manner, several researchers have turned to 
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classroom bbservatibhs 



(e.g. 



Becker , 



Madseh , 



Arnold, 



Th omas , 



1 967; 



0 * Leary C Pelham, 



19781 



Gittelmari-Klein, 



Klein, Abikoff, Kat2, Gloisten, £ Kates, 1976; Abikoff, 



Gittel man-Klein, L Klein, 1977| Campbell et al,, 1977; 



time sampling method, naive observers record tfie behavior of 
hyperactive and control children in naturalistic settings, 
dbservatibh systems have che advantage of measuring the 
behavior expected to change as a result of intervention . 
Trends in behavior and differential effects of treatment dh 
some behaviors but hot others (e.g., oil task but not 
fidgeting or blurting out) can be identified. 

Direct observation requires taking an actual count of 
the frequency of a given behavior. It is considered by some 
met hod ol og i s t s to be the least inferential and most accurate 
measurement procedure (Siegel, 1 956; Ste>'ens, 1951). In a 
recent review of 756 studies of psychotropic medication and 
children, Sulzbacher (1973) found that only 3.8% used 
observational measurement. Thi others employed rating 

scales* perfcrmahce tests, or clinical impression as their 
dependent measures. 

Studies Using direct observation to measure drug 
effectiveness are feu in number; they are also conflicting 
in results. Several researchers have found that stimulants 
do not significantly reduce activity as measured by the 
number of times a hyperactive child leaves his seat or moves 
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auay from his desk [ Chris tehseh » 1975; Schleiier^ Ueiss» 
Cohen, Elmari, CvejiCf L Kruger, 1975? Sprague et al., 1970; 
Ellis, nittr Reyhblds, t Sprague, 1974; Whitehead L Clark, 
1970). Other research groups have used bbser va t i bhal 

measures arid ibUrid that stimularit drug therapy U. effective 
in decreasing hyperactivity ( G i t t elmari-K 1 ei ri , Abikdff, 
Pollack, Klein, Katz, t Mattes, 1980; Whaleri et al . , 1978). 

As part of a larger study, Rachel G i t t elman-Kl ei n and 
her colleagues observed 21 children before, during, and 
following treatment with stimulant medication. they 
reported significant improvement in disruptive behavior and 
minor motor movement as a result of treatment. Their code 
uas limited to five behavioral categories; it did not 
include interactive behaviors betueeh the hyperactive child 
and others in his ehvirbhmeht, such as teachers and peers. 
This limitatibri is ribteubrthy since the hyperactive child 
has beeri shburi tb be respbrisive tb changes iri teacher arid 
parerit behavior (O'Leary t Pelham, 1978; 0*Leary, Pelham, 
Rosenbaum, £ Price, 1976; G i t t elman-K 1 ei n et al . , 1976). 
Although data were collected on the child*s behavior during 
treatment as uell as pre and posttreatment^ it uas only for 
one sixteen minute observation period per ueek. Further, 
the total treatment lasted only eight ueeks. 

the most comprehensive observation system used to date 
is that developed by Uhalen L Henker and their colleagues 
(Whalen et al., 1978). It consists of 21 categories of 
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behavior which are coded as present or absent tub times l>er 
minute for twenty minutes per observation period. This 
system is an advance over previous codes in several 
respects. It samples the behavior of hyperactive children 
on a daily basis, in a vari et v of instructional settings and 
on a mu 1 1 i t ud e of different behaviors. It also attempts to 
code the hyperactive child's behavior as it affects others 
in the environment. For example, the behavioral category 
"disruption** is coded whenever the target child's actions 
interrupt other people's dhgoihg behavior. Other 
interactive categories include "social initiation", 
"ignore", "physical contact" and "bystand". The Whaleh 
system also tries to capture thiB quality of the hyperactive 
child's behavior in addition to frequency. Many codes 
require observers to make qual i tat ive judgments , such as 
"sudden", "high energy"^ "stand out"> "accidentia!" and 
"positive and negative verbalization". Because of its 

breadths this observation system has the potential for 
adding neu information to present data oh hyperactive 
children. It could also be used to evaluate more completely 
the effect cf stimulant medication oh daily classroom 
behavior. 

In a five week treatment study, Rhaleh et al. (1978) 
found that stimulant drugs significantly improved the 
behavior of hyperactive boys on seven of the 21 observation 
catisgdries in their system. However, as discussed earlier^ 
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findings 



are 



difficult 



to 



interpret 



becaas e 



i ht er obs erver reliabilities on this observation system were 
substantially louer than .75> which is the minimum figure 
generally reported in studies using observation systems 
(c.f. Abikoff et al., 1977; O'Leary L Pelham> 1978? Campbell 
et al.> 1977; Willi ams et al . , Note 1 ; A 1 1 ybh , Layman , £ 
Kandel* 1975). For example/ of the seven behavioral 
categories in uhich a drug effect uas manifesto only one 
category, *^task attention's demonstrated a reliability at 
the conventional minimum. The mean occurrence agreement for 
the other six categories uas calculated at .39 using a 
detection index and .63 using a concensus index. The 
authors offer several reasons uhy reliability is belou 
standard on their observation syst em . Such explanations do 
not alter the fact that most researchers uould not accept 
these results as reliable. Although a qualitative and 

interactive observation system is heeded in hyperactivity 
research^ if such a system cannot be used reliabjrl^y* it 
sacrifices its informative value. 
Summa r V of Drug Ef f ec t i veneiss Res ear ch 

For evsry study demonstrating a positive effect of 
stimulant medication on the hyperactive child, there is 
another, equally controlled study which finds drug therapy 
to have ho effect (Sulzbacher^ 1973). The question arises: 
why the discrepancy? Do drugs uork or not? There is no 
simple ansuer to this question. Whether one concludes that 
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drugs are beneficial to the hyperactive child depends in 
part on hou one measures the drug's effects. In studies 

where laboratory performance tasks or behavior rating scales 
are used, stimulant drugs appear to decrease the symptoms of 
hyperactivity. In studies uhere achievement and 

intelligence tests are employed> stimulants seem to have 
little effect. In studies which employ a classroom 

dbservatiori system, results are mixed; no overall 

conclusions regarding the benefits of stimulant, drugs on 
observed classroom behavior are possible. Future research 
must incorporate the full range of dependent measures in 
order to assess the total effects of stimulant medication on 
the behavior of the hyperactive child; 

Side Ef f ects 

In order to fully evaluate the effectiveness of a drug> 
its risks as uell as its beneiits must be examined. The 
benefits of stimulant drug therapy for the hyperactive child 
are equivocal; the risks of stimulant medications are 
perhaps more clear. 

Methyl ph en idate hydrochloride arid d ex trd amphetamine 
sulfate are formally classified as Schedule II Substances by 
the Drug Enf orcement Administration (DEA) of the United 
States Department of Justice. Drugs in this schedule are 
described as having a high abuse potential with severe 
psychic or physical dependence liability iBEk, Note 2), 
Substances in Schedule II include non^narcotics such as 
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stimulants and barbiturates as uell as narcotic drugs such 
as morphine and codeine, in short, met hy 1 pherii da t e and 

dextroamphetamine are not considered harmless medications by 
the government agency responsible for controlling their use. 
Ph vs i b 1 bq i ca 1 Side Ef f ec t s 

There is nb research evidence to show that the 
admihis trat ibn bf stimulant drugs to hyperactive children 
results in physical addiction br dependence. However, 
methylphehidate and d ex t r bamph e t ami h e are knoun to have 
numerous physiological side effects. Many children 
experience ihsbmhia, anorexia^ irritability and depression 
tJhile taking either of these stimulants (Barkley, 1977). 
Other less c ommon side effects are dizziness, headaches, 
abdominal pain, nausea, lethargy and drbusihess, tremors, 
blurred vision and other ocular abnormalities, . emotional 
sensitivity, and eneuresis. 

in a sample of 155 hyperacti ves , parents systematically 
recorded side effects experienced by their children during 
the first ueeks bf methylphenidate treatment and again at 
the end bf twelve weeks ( Gi t t elmah-Kl ei h , Klein, katz, 
Saraf, Z Pbllack, 1976). After four weeks, large 

percentages bf children had mild to moderate problems 
falling asleep (67%), decreases in appetite (5^*%), 
difficulty arousing in the mbrhihg (23%), irritability (18%) 
and depression (16%). Percentages bf children repbrtihg 
these side effects decreased by the end of treatment, but 
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still remained mbderately high; ftt the conclusion of the 
study, over ohe^third of the children were continuing to 
experience ihsbmriia and/or loss of appetite at least four 
days per week. Likewise, Rapoport et al. (1978) found that 
over SO*A of their normal sample of ten year old boys 
experienced insomnia after administration of 

methyl phen idat e . With some children, side effects are so 
severe that parents or physicians terminate stimulant 
medication> despite its positive effect on the behavior of 
the hyperactive child. in one case, 89^ of the preschoolers 
given met hy 1 ph en i da t e on an experimental basis> discontinued 
the medication at the conclusion of the study Jjecause of the 
intensity of the side effects (Schleifer et al., 1975). 

Other physiological side effects attributed to 
stimulant medication are ubrrisbrtie riot because they are 
immediately negative or unpleasant for the child* but 
because of their 1 ong t erm harmful cons equ eric es . For 
example, researchers report that repeated stimulant usage 
can result in chronic increases in blood pressure (Arnold, 
Huestis, Smeltzer* Scheib> Wemmer, £ eoiner> 1976; Aman t 
Werry, 1975) and heart rate (Sprague t Sleatbr, 1977; Rie et 
al,, 1976b; Cohen et al., 1971; Knights 6 Hintbn, 1969). 
Probably the most c bri t r bv ers i a 1 long term consequence of 
taking stimularits fbr several years is the suppression in 
childhood grouth (Safer Z Alleri, 1973; Safer, Alleri, L Barr, 
1972; Beck, Langford, Mackay, t Sum, 1975; QUiriri Z Rapbpbrt, 
1975; Rie et al. , 1976b) ; 
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tosses in height and» to a lesser extenty weight are 
Moffisome for most parents and physicians. However, the 
issue of grbuth suppression is not clear (Roche^ Lipman, 
Overall, t Hung> in press). Contrary to the ^bove results, 
Millichap (1978, 1975) reports that stimulant medications do 
^VQ^ have a depressing effect on growth. Most recently> a 
two year study of the effect of met hy 1 ph eni d a t e on height 
arid weight showed that both measures of growth are adversely 
affected in the first year, but the height deficit is offset 
in the second year by a greater than expected growth rate 
(Satterf ield , Cantwell, Schell, t Blaschke, 1979>. These 
authors conclude that the temporary growth suppression in 
the first year is of such minor magnitudeas to have little 
clinical significance. More long term studies of the growth 
fates of medicated hyperactive children are necessary before 
this cbhclusibh can be accepted with confidence. 
Ps vchb 1 bq i ca 4r B jrde l:f-f eats 

Stimulant drug therapy is a relatively simple sblution 
to the problem of childhood hyperactivity. The underlying 
assumptions of this approach are: 1) there is something 
wrong with the child; 2) we must find out what is wrong and 
label it; and 3) the child must be given something to clear 
it up. Such a simplistic approach can have some negative 
psychological consequences for the child. He may learn that 
he is different from normal children^ that he cannot control 
himself withbut taking special medicine* that he is 
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ultimately hot responsible lor his bun actions (Ross t Ross^ 
1976). Such perceived loss of s el f -^cbn t ro 1 may have a 

damaging impact on the child's self-esteem. 

Once drug therapy is instituted, there is a tendency 
for teachers, parents and physicians to relinquish 

responsibility for treatment butcbme. The school sees its 

responsibility as ended after it identifies the problem and 
makes the referral to the physician. The family's role is 
ended uhen the child is taken to the physician. The 
doctor's responsibility is fulfilled after organic disease 
is ruled but and a cburse bf stimulant medication is 
prescribed. Once all parties have completed their duties^ 
it is riot customary practice to reopen the case tb evaluate 
the results CMira £ Reece, 1977). Sblbmbhs (1973) found 
tfsat 45% of the physicians surveyed mbhitdred the medicated 
child's behavior less frequently than once every three 
months . 

Although many parents and teachers origirsaiiy choose 
medicatibh as a short term sblutibh to the problem, it often 
becomes a long term therapy. In many cases, once the child 
is put **bh the pill", daily medication becomes the norm for 
the remainder bf his childhbbd (Rbss S Rest;-, 1976). 
Physicians in private practice uhb prescribe medicatibh for 
hyperactive children and, i_n addition , reed mm end bther 
treatments such as counseling or schbbl consul tat i bh , find 
that parents seldom follow through with ad:junctive therapies 
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(Sandoval et al:. 1976). As one research group attempting 
to counsel parents phrased it: 

uefoundthattheparentsofachild uhois being 
successfullytreated with drugs are seldom very 
interested inanalyzingtheir own behavi or toward 
the child and trying to change it. (Schaefer, 
Palkes, a Stewart, 1974, p. 93) 

In evaluating the effectiveness of stimulant medication 
for treatment of childhobd hyperactivity, we must not 
overlook the ethical question: should stimulants be 

prescribed if there is a chance they could harm the 
hyperactive child? Most children experience unpleasant 
physiological side effects from these drugs and many develop 
"psychic dependence" on t hei r med i ca t i oh . It is also 

possible that stimulant medications have long term 
consequences on growth, cardiovascular activity arid 

self-esteem, the extensive list of side effects has caused 
many parents of hyperactive children much concern. 

Alternative treatments 
Because of questionable benefit and frequent negative 
side effects, drug therapy has come under increasing 
scrutiny. Many believe that stimulant medication offers 
only symptomatic relief for hyperactivity (Wblraich> 1977), 
Drugs simply treat short attention span, distractibi lity and 
excessive motor activity but do ribthirig to cure the real 
problems which are academic and social in nature. As one 
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research group expressed it: 

ue initially expected too much from any one drug 
or from any one method of treatment of hyperactive 
children... It uas uishfui thinking on our part 
that a useful drug alone uouid change the outcome 
of a fairly serious condition like severe chronic 
hyperactivity, uith multiple etiologic factors and 
multiple_ahd various manifestations. (Weiss et 

al., 1975, p. 16t*). 

DUe to grouihg dissatisfaction uith drug therapy* 
alternative treatments have received much prominence in the 
research and lay literatures. Benjamin Feihgbld has 

proposed diet therapy, based on his hypothesis that 
hyperactivity is in large part an allergic reaction to 
artificial colorings and flavorings in food (Feingold, 
1975). Others have suggested that hyperactivity is caused 
by fluorescent lighting and have recommended that the 
standard cool-uhite fluorescent lamps used in schools, 
stores, and offices be replaced (Mayroh £ Kaplan, 1976; 
Mayrdn, Mayrbn, Ott, t Nations, 1976; Mayroh, Ott, Nations, 
t Mayron, 1974; Mayrdn, 1978). Hduever, neither hypothesis 
has been clearly substantiated to date by research evidence. 
The number of diet responders has proven to be eKceedingly 
Ibu (ebnners, Soyette> Southuick, Lee, S ftndulonis, 1976; 
Williams> Cram, Tausig^ 8 Webster^ 1978) and attempts to 
replicate the original flub rescent lighting results by other 
researchers have failed (d*Leary> Rosenbaum, t Hughes, 
1978a. b) . 
Behavior T h e rab y 

The most promising alternative to drug therapy is 
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behavior therapy, this treatment generally involves 

teaching parents and/or teachers contingency; management 
procedures. Compared to the volume of data on the treatment 
of hyperactive children with stimulant medication, the 
research oh behavior therapy is limited. In spite of this 
paucityf results are generally consistent. Behavioral 
programs designed to reduce hyperactivity in children are 
successful, whether implemented by the parents at home 
(Bidder. Gray, t Neucbmbe, 1978; Dubey £ Kaufman', 1978; 
Schaefer et al., 197H) or by the teacher at school 
(Rosenbaum, 6'Leary, t Jacob, 1975; Pelharri, 1977; O'teary et 
al., 1976). TRS scores^ parent ratings of hyperactivity on 
the Werry-Weiss-Peters Checklist, and other rating measures 
shou significant decreases when a behavior management 
program is institdted. 

Despite their apparent effectiveness, an important 
question still remains; hou do behavior therapies compare 
to drug therapy in decreasing hyperactivity at home and at 
school bri a variety of measures? Are programs uhich teach 
contingency management to parents and teachers a viable 
alternative to drugs or are they merely second rate 
treatments? Several studies have been conducted to address 
the relative effectiveness issue. In evaluating these 

studies, it is important to look at the thoroughness of the 
research design as ueil as the final outcome. More 
specifically, the follbuing need be asked in order to 
eva Ilia t e resul ts : 
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Do the subject selectibh procedures ehsiire that 
the children are "truly" hyperactive, (i.e., that 
they demonstrate the hyperactive behavior pattern 
across settings and times)? 



is the measurement strategy broad enough? 

a) Does it include observations in the classroom 
using a mul ti-categbry> interactive system on 
which adequate levels of reliability are 
attained? 

b) Does it include both hbitie and school ratings of 
hyperactivity? 



c) Does it include measures of academic growth? 



3. Is the study conducted over a long enough period 
of time to allow the effects of drug and 
behavioral treatments to become apparent? 

^. Are the drug behavior therapies of sufficient 
quality as to provide a fair cbmparisbh? 

ISeveral of the most comprehensive research efforts comparing 
medication and behavior management will be reviewed in terms 
of their results and how adequately they satisfy the above 
c r i t ef i a • 

Gi tteiman-Kiein et al, (1980) conducted an eight week 
study of children rated hyperactive on the Cbnners TRS and 



43 



36 

considered hyperactive by their parents. Sixty-'one subjects 
were randomly assigned to one bi three treatments: 
methyl phenidat e alone, methyl phehidat e plus behavior 
therapy, or behavior therapy plus placebo. Each child's 

medication was gradually increased until the teacher 
reported that his behavior had improved. Daily doses ranged 
from 10 to 60 mg . , with a mean of 38.2 mg . per day. Three 
measures were taken over the course of treatment: a weekly 
classroom observation using five behavioral categories, pre 
and pbs t t rea tment ratings on the TRS* and pre and 
post treatment impressions of improvement made by each 
child's teacher^ parents, and psychiatrist. 

All three treatments resulted in significant clinical 
imprbvemeht oh observational^ rating and impressonis t ic 
measures. However, the magnitude of improvement varied 
across treatments. Oh all measures* boys in the 

methyl phenidate plus behavior therapy treatment showed the 
most improvement. Closely following this group were the 

boys treated with methyl phenidate alone. This second 

group's improvement was not significantly less than the 
first group's on six of the seven measures. Significantly 
less effective was the third treatment: ;behavior therapy 
plus placebo. Boys receiving medication with or without 

behavior therapy performed s i g n i f i c i an t 1 y better than boys 
receiving behavior therapy without any active medication. 
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One could conclude from the Gi tteiman-kiein et al; 
jstudy that hb matter hbu efiective behavior therapy is^ its 
success does hot equal that bi drug therapy. However* 
certain method dl bg i ca 1 shbrtcbmihgs of this study require 
consideration before such a cbhclusidn is reached. No 
assessment of academic prbgress uas included in this study, 
in addition, it is possible that the eight week treatment 
period was not long enough to alldw the cbmpr ehehs i ve 
behavioral intervention to demonstrate its full 
effectiveness. Other criticisms include the infrequency of 
behavioral observation in the classroom (i.e. one time per 
ueek), and the impressionistic quality of the home and 
school measures bf hyperactivity. 

Tuo smaller scale studies resulted in findings almost 
exactly opposite to those bf the Gittelmah-Klein group. 
Experiments conducted ^y Christensen (1975) and Stablefbrd, 
Butz^ Hasazi, teitenberg, and Peyser (1976) cbmpared the 
effects of stimulant medication to behavior therapy using 
each subject as his oun control. These studies found that 
behavior therapy cbmbihed uith active Qr_ placebo medication 
prbduced significant improvements in a variety of measures 
including the TRS* bbserved classroom behavior, and academic 
prod':jct ivi ty ♦ The behavior management program uas so 

successful at decreasing childhbbd hyperactivity that the 
additional use of methyl phehidate uas bf little benefit. 
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The two ui thin-sub ject studies deserve cbmmendatibn for 
extending the standard 6-8 fc^eek treatment to 3 months. 
However, their measurement approach was not without fault; 
they lacked an assessment of hyperactivity at home and 
interactive observations in the classroom. Probably the 
most ques t i onnab 1 e aspect of the Christensen study was its 
highly specialized subject population. It may not be valid 
to general ize from a sample of 13 institutionalised retarded 
hyperactive children to a nonretarded hyperactive sample 
living .with their families. 

Other studies with either single subjects or a small 
number of subjects report behavioral i ht ervfeht i dhs to be 
successful at modifying a variety of hyperactive 
characteristics. Shaftb and Sulzbacher (1977) ibuhd ihat 
for one hyperactive preschool .child low dbses bf 
met hy 1 phen i dat e increased attending behavior during academic 
periods but food and contingent praise were more effective 
in decreasing activity changes, inappropriate talking aloud, 
isolated play and aimless wandering. At a higher dose, 
namely 1.D mg/kg, the child's behavior deteriorated: his 
speech became less intelligible and his responsiveness to 
teacher questibhs during academic periods significantly 
decreased. Ayllbh et al. (1975) measured bbth academic 
performance and classrbbm behavibr bf three hyperactive 
children for whom stimulant medication had a significant 
positive effect. Their results indicated that withdrawing 
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medicatibri arid replacirig it uith a token program uhich 
reinforced correct acad e mi b respbrises Ibuered disruptive 
classroom b a 'lA p^ to levels cbmparable tb thbse attairied bri 
full medicatibri. At the same time, math arid reading 
performance for the three children jumped frbm 12% cbrrect 
on full medication tb over 33% cbrrect using the 
reinforcement prog ram uith no medication. 

Wolraich, Drummond, Salomon, O'Brien, and Sivage C1978) 
extended the ftyllon et al. experiment by studying the 

effects of drug and behavior therapies on 20 hyperactive 
c h i 1 d r^n^'^'^i'i^^ classrooms. The effects of ,3 mg/kg of 

methyl pheni da t e and a token economy uere compared; results 
revealed that either medicatibri br behavibr mbdificatibri 
uere successful at reducirig undesirable classrbbm behaviors. 
Met hy 1 phen i da t e had a greater effect during individual 
seatnork uhile the token economy uas more pouerful during 
group instruction. Houever, only behavior modification 
resulted in improved scholastic achievement. These findings 
confirm the results of the smaller scale studies; behavior 
and drug therapies are equally effective in prbmbtirig better 
classrbbm behavibr. A behavioral apprbach may be mbre 
effective in prbducirig iricreased learriirig. 

Another study uhich addressed the relative 
effectiveness question uas conducted by 0*Leary arid Pelham 
(1978). Their methodology uas very complete: subject 
selection procedures uere thorough; behavior uas measured at 
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home and at school; drug and behavior therapies were of 
standard quality; arid the four month treatment uas far 
longer than the meari duratidri of previous studies. Design 
shortcomings uere in the area of deperiderit measures: only a 
single category of classroom behavior arid rid academic 
measures were used. In this study, severi hyperactive 

children on stimulants were gradually withdrawn from their 
medications concomitant to implementation of home and school 
behavior management programs. Unlike the single subject 
design s tud ies revi ewed above, O'Leary and Peiham grouped 
the data from their seven subjects. By grouping results, 
behavior therapy appeared to be as effective as stimulant 
medicatibh in reducing off task behavior; the pretreatment 
mean for off task (while on i u^ll medicatibh) was not 
significantly different from the pbs ttreatmeht mean (while 
on Ho medication). However, a closer look at individual 

data reveals that three of the severi subjects showed greater 
levels of off task behavior at posttestirig thari at 
pretesting. That is, for nearly half their sample, behavior 
therapy did not prove to be as effective as drug therapy. 

Which therapy is most effective in improving childhood 
hyperactivity? Findings from the studies reviewed here are 
sbmewhat disconcerting tb those looking fbr a simple answer 
to this question. There appears to be great variability in 
how childreri react to behavibr management and stimulant 
medicatioris. For some childreri, a behavibr mariagemerit 
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program for their parents and teachers results in 
significant imprbvemeht in their behavior. For others, only 
medication produces change. Since studies demonstrating the 
effectiveness of behavior therapy are few and the total 
huihber of subjects small> the balance remains tipped totjard 
stimulant medication as the treatment of choice. Some 
researchers have questioned whether another behavioral 
treatment could be more effective than parental training in 
contingency management . As a result, there hasbeen a 

flurry of interest in self-control training as a treatment 
for hyperactivity. 
S&l f— Cont r o 1 Inst ruct i on 

As early as 1968, people began studying the effects of 
teaching hyperactive children how to better control their 
own behavior. One group found that the hyperactive child's 
impulsive style of p r bb 1 em-s b 1 v i hg cbuld be modified if he 
learned how to tell himself tb listen tb directibhs, slow 
down, and think before he answered (Palkes, Stewart Z 
kahana, 1968; Palkes, Stewart C Freeman, 1972). Others have 
found they could improve a hyperactive child's performance 
on a variety of tasks if he were taught how to plan his task 
approach, guide himself through task completion, encourage 
and reward himself, and lead himself back after making an 
error (Meichehbaum H Gbbdman, 1969, 1971; Weithbrn £ Kagen^ 
.1 979), In labbratbry-type studies, instruction in 

s el f --d i rec t ed verbal izat i bh has been successful with 
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hyperactive children as measured by the Porteus Haze Test, 
the MFFTi and subtests of the WISC; Whether 

self-instruction training would effect behavior outside of 
the laboratory uas unknoun until Bornstein S Queviiion 
(1976) designed a study to assess generalization of 
self-verbalization to classroom behavior. in this study* 
three overactive four year bid boys uere taught hou to 
self-instruct oh experimental tasks using a procedure 
similar to that of Meichehbaum and Gbbdmah. These children 
uere then observed in their regular classrbbms and fbund tb 
be markedly more bh task immediately after training as uell 
as tuenty ueeks later at fbllbw-up. Data from a study uith 
a similar population provided partial sUppbrt for these 
results (Arnold t Forehand, 1978). Houever, a replicatibn 
study conducted with seven and eight year old children did 
not confirm the Bornstein and Queviiion findings (Friediing 
6: d'Leary, 1979). Sei f - i ns t r uc t i on with this group did not 
have even ah immediate effect on either academic performance 
or bh task behavibr. Because the s el f - i hs t rue t i bh program 

failed tb produce results, a tbkeh ecbhbmy prbgram was 
implemented in this study* Cbhtihgehcy management prbved tb 
be highly successful at modifying bh task behavior. 

In addition to teaching hyperactive children tb cbhtrbl 
their own cognitive behavior, researchers have also 
attempted to teach self-management of motor behavior with 



some success, Ross and Ross (Note 3) used discrimination 
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training to teach brie hyperactive boy how to adjust the 
speed of his performance to the requirements of the task, 
ftt the end of treatments he demonstrated age-appropriate 
control; of his motor responses; McMahon and Suizbacher 

report a preliminary study of relaxation training 
uith a hyperactive child in uhich relaxation also shous 
promise at 3. ecreasing inappropriate classroom behavior. 
Generally, results from self-control research uith 

hyperactive childreri are ericbUragirig, Hduever, much of 

these data come f rdm is olated s tud i es conducted under 
laboratory conditions using single dependent measures. 

ftn exception to the above limitations is the ubrk of 
Virginia Douglas at HcGill University. She and her 

cbiieagues have conducted the one comprehensive effort to 
teach hyperactive childreri a variety of self-cbritrbl skills 
and assess the effectiveness bf this iristruction bri a uide 
range bf deperiderit measures (Dbuglas, Parry, Marton, C 
Garsbri, 1976). The Douglas group developed a cognitive 

training program that attempted to teach hyperactive 
children to control their attention and impulsivity using 
modeling, s el f - ver ba 1 i zat i on > and problem-solving 

strategies. In addition to intensive instruction for the 
child^ parents and teachers were introduced tb behavibr 
management techniques and taught hbu tb help their child 
become a more s e 1 f -c bri t r bl 1 i rig iridividual. Following 
training^ hyperactive childreri performed significantly 
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better than untrained cohtrbls on a battiBry of tests 
ihcludihg the MFFT, Bend er-Ges tal t , arid Durrell Arialysis of 
Reading Difficulty. Train ed children also performed 

significantly better at pbsttestirig than they did at 
pretesting dri nine of the ten dependent measures? these 
improvements were maintained at three month fbllbM-Up* 

i4h ether these cognitive gains resulted iri sictual 
behavior change is unknown since observations of children in 
naturalistic settings were not undertaken. This cognitive 
training program is notable because it taught hyperactive 
children a variety of self-control skills in a direct 
fashion and included parents and teachers in the training. 
Houever> it failed to assess how ueli the skills taught and 
measured in the laboratory generalized to the home and the 
classroom. This criticism is of some import cbrisideririg the 
Friedlirig arid D*Leary ( 1979) firidirig that s el f i ris t r uc t i bri 
training in the labbratbry settirig had rib effect bn 
classroom behavior. The Douglas study also did hbt compare 
a self-control program with drug therapy* Without this 
comparison* self-control training cannot be considered a 
clinical ait ernative to stimulant medication. The Douglas 
group realized these limitations and called for large scale 
studies to evaluate relative and combined effectiveness of 
cbgriitive trairiing, cbritirigericy management, arid 

pha rmacbl bg ica 1 t r eat merit . Tb date , rib such cbmprehensi ve 
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studies have been undertaken; 

Research Objectives 
This revieu has pointed out several limitations in 
current research on childhbbd hyperactivity. In summary^ 

they are: 

1. The lack of a uide range of measures to assess 
changes in the numerous characteristics of the 
hyperactive behavior pattern. 

2. The predominance of laboratory measures rather 
than naturalistic measures of treatment effects. 



The use of a short t rea tment period of 
insufficient length to explore fully the positive 
and negative effects of . behavioral and drug 
treatments over time. 

The lack of studies cbmparihg the effectiveness of 
behavior management instruction^ cbmprehehs i ve 
self-control training, and stimulant medication. 



The present study uas designed to address these 
shortcomings. The overall research objective nas to 

determine in uhat uays a behavioral treatment uhich included 
both contingency management instruction for parents and 
self-cbhtrbl training for children was more or less 
effective at decreasing hyperactivity than either drug 
therapy br cbhtihgehcy management alone. In order to 
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measure relative ef f ect ivenesis oi these three treatments, a 
naturalistic eighteen week study was conducted in uhich 
eight hyperactive boys were assessed on a full range of 
measures at home and at school. Some measures were taken 
daily and some were taken pre and pos t t r eatment , Included 
in the assessment battery were classroom observations using 
a reliable, interactive coding systems teacher ratings of 
hyperactive behavior, parent counts of negative behavior at 
home, achievement and intelligence testis cognitive 
oerfbrmance tests, a self-esteem test> and measures of 
height and weight. It uas felt that a study of this breadth 
could begin to answer the questions brought to light in this 
literature review. 
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Chapter Tuo 
METHOD 



Subject Selection Procedures 



Rationale f b r S c r ee h i hcf 

Hyperactivity research has burgeoned in recent years. 
More than 2000 articles arid 5 books have been devoted to 
various aspects of the problem (Weiss Z Hechtihari, 1979). 
Despite this spurt of new research, feu cbriclusibris about 
the effects of treatment can be drawn. This is due tb a 
variety of methodological problems, most notably in the area 
of subject selection. Three of the most serious 

shbrtcbihirigs include variability betueen samples of 
hyperactive children, variability uithin the same sample of 
childreri, arid failure tb affirm positive drug response in 
comparative treatmerit studies. 

The first problem, variability aitibrig samples of 
children selected for study, is especially pervasive 

(Wolraich, 1977; Sulzacher, 1973; Srbufe, 1975; Saridbval, 
1977). Some researchers have focused on childreri uhb 

exhibit hyperactive behavior at home and at school uhile 
others have studied children who are hyperactive in only one 
setting. Some studies select subjects on the basis of their 
scores on subjective rating scales Ccf, Conners TRS* 1969). 
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Others use a physician's, diagnosis of Minimal Brain 
Dysfunction as the i«ain criterion for inclusion. A few 
studies use more rigorous behavioral observations to screen 
out nbfmai , active children from the subject pool. These 
varying methods of choosing subjects restjit in two problems. 
Children selected by one research group are often not 
considered hyperactive by another* and treatments that have 
proven effective with one sample of "hyperactive" children 
may hot prove effective with another. 

An associated methbdblbgical problem in subject 
selection procedures is within-sample variability. Even 
when children are selected for a single study using the same 
methods, they may differ greatly from one another. For 
example, one child's hyperactivity may center around 
problems getting along with peers while another's may relate 
more to attention to task. These differences are 

understandable considering the fact that different parents, 
teachers, and jphysiciahs evaluate each child* and each may 
use different criteria. However, wi thi h-sampl e variability 
may mean that treatments itiay be effective for one subsample 
of hyperactive children but not for another. Grouping 
subsampies may obscure differential treatment effects. 

ft third methodological problem arises in studies 
comparing the effects of drug therapy to other treatments. 
In order to demonstrate that a given treatment is as 
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effective as medicatibh in cohtrollihg h y pe rac t i v i t y > it 
must be clear that medication does in fact have ah effect on 
the behavior of subjects selected for study. Just because a 
child's behavior improves on medication does hot guarehtee 
that the drug is responsible. In many cases imprbvemeht c^h 
be attributed to a placebo effect. It is estimated that 39% 
of ail positive responses to stimulant medication are ho 
more than placebo (Barkley, 1977). This suggests that 

double blind placebo trials are a necessary step in 
screehihg for comparative treatment studies. 

To resolve these three methodological problemSf an 
extensive screehihg procedure was designed. Its objectives 
uere the followihg: 

1. Children selected foy study uould be considered 
>eractive by multiple selectibh criteria; 



The* sample ubuld be as hbmbgehebus as possible 
Bith respect to age* severity* and behavioral 
characteristics; and 

Children selected for study uould show a positive 
response to their current medidation during double 
blihd placebo trials so that meaningful 
comparisohs betueeh drug- therapy and behavioral 
treatmehts uould be possible. 

Ah overvieu of all screening procedures is presented in 
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Figure 1 : 

Phase bne--Rec rui tment and Prel iminarv Sc reeni net 

This study involved the withdrawal of hyperactive 
children from stimulant medication: Conseq uen t 1 y » parents 
of hyperactive children were the targets of recruitment 
efforts as it was felt that administration of drugs was 3 
parental decision rather than a school decision. 

Hyperactive children and their families were recruited 
for this study from a 35 mile radius of Stanford University, 
Advertisements were run in four local newspapers covering 
two counties. tetters describing the project were also sent 
to 69 elementary school principals. Enclosed were flyers to 
be distributed to parents of boys who were known to be 
taking stimulant medication (Appendix A), In addition, 
articles describing the project appeared in three local 
newspapers, a medical center hews release, and a parent 
newsletter sponsored by the California Association for 
Neurol og ical 1 y Handicapped Children (CANHC). These efforts 
yielded a total of 87 telephone inquiries, 

A staff of five undergraduate research assistants were 
trained to describe the project and conduct interviews with 
interested parents over the telephone (Appendix A). The 
purpose of these interviews was to identify those children 
who met the following preliminary criteria: 

1. Boys between the ages of seven and eleven years 
old . 



BO 



51 

Figure 1 



Diagram of Subject Selection Process 



se 1 -_a7_ families 
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bcreeamg 

• Telephone tntervxew 
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families 



Par eh t In t er v iews 

•Description of Project 
•Description of Screening 
• Consent to Participate 

in Screening _ _ 



Phase 3 - 12 'families 



I 



School & Physician Consent 

•Teacher Interview 
•Review of Medical 
History 



Phase 4-12 families 



Placebo Trials 

•Data collected on child at 
home arid at school while 
dri active medicatidri 

• Data collected while child 
on plac3bd medication 
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Phase 5 B- families 



Fdrmal Acceptarice 

• Parent and school meetings 

to describe placebo trials 
results 

• Parent and school consent to 

participate in project and 
accept randomly assigned 



-64 did not meet qualifications 
to participate 

■"5 met qualifications but chose 
ridt to participate 



"3 did not meet project's 
homogeneity of sample 
requirements 

•-3 chose not to participate in 
project 



-4 did ridt shdw marked charige 
iri behavidr dri placebd vs. 
active medicatidri 
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2. Currently taking stimulant medication to control 
hyperac t i ve behavi or . 

3. Of normal intelligence and attending public 
school. 

4. Hyperactive both at home ^rid at school. 

5. No gross neirdlog ical disease^ psychosis, or other 
physiologies! cause for hypefrctive behavior. 

Parents of children meeting these criteria and 
interested in participating in the project were sent 
applications and scheduled for a personal intervietJ with one 
of the Project Co-Directors (itppendix ft). Eighteen families 
progressed to Phase Tub of screening. 
Phas e _TiJd- - Pa rent I ri t e -rv^^tjs 

Structured parent interviews lasting approximately 2-3 
hours were conducted at Stanford University. Both parents 
participated in these sessions. In order to facilitate 
communication, parents were asked hot to bring the 
hyperactive child with them. Parent ihtervieus had several 
objectives : 

1. To review in detail the application to participate 
in the project and to confirm thst the hyperactive 
child met preliminary screening criteria; 
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To describe the proposed treatments in detail 
including the requirements that parents accept 
random assignment to treatment and agree to 
iJithdrau their child from medication. 

To obtain sighed parental releases to allbu 
Project Cb-Directbrs to obtain information bh the 
hyperactive chilc^ from his school arid physician 
(Appendix ft). 

To describe Phase Four of screening, placebo 
trials^ and to obtain written cons en t to observe 
the hyperactive child at school and at home while 
he is bh active medication and placebo (Appendix 
B) . 

5. To gather more information bri problems parerits 
have with the hyperactive child at home using a 
Q-Sort technique, ft summary of the items used in 
the Q-Sort can be found in ftppendix B. The ten 
most bothersome behaviors identified by this 
method became items on the Home Behavior Report; 

Of the eighteen sets of parents i ri t er\7i ewed , three 
couples chose hot to participate in the project. Their 
reasons iriclUded riot waritirig to withdraw their child from 
medicatibri, riot beirig willirig to atterid weekly child 
mariagemerit classes, arid riot waritirig to ask the teacher for 
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any additional help witfi their cBiid*s behavior problem. ftn 
additional three sets of parents were dropped from further 
screening because either the amount of medication* the type 
bi medication or the frequency of drug administration varied 
considerably from the rest of the sample. The tuelve 

children uhb participated in further screening uere the most 
hbmbgehebus bf the applicants. 
Phase T h_r e e S<r hx> ^ivd^ Ph ys i c ^afr C^bns e n t 

Meetings uere scheduled uith the teachers bf each bf 
the twelve perspiective subjects. The purpose bf these 

meetings was to inform each teacher about the prbject arid 
the screening procedures and to obtain their cooperation in 
four vital areas: 

1. Agree to allow observers in the classroom during 
placebo trials and for three days per week 
throughout t r eat merit . 

2. Identify at least two academic and two social 
behavibrs the hyperactive child had difficulty 
with at schbbl. These behavibrs became items bh 
the daily School hfdte (Appendix B). 

3; Agree to complete daily School Notes during 
placebo trials and throughout the study. 



^, Agree to allow the child to receive self-control 
instruction from project staff during regular 
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class time if he uas randomly assigned to this 
treatment . 

All ttjeive teachers agreed to these conditions. 

Esch child's pediatrician uas also sent uritten 
material describing the project along with a telephone 
number to call to obtain more information if he so desired. 
Also enclosed was a request for information on the medical 
history of the hyperactive child (Appendix A). All 
physijiahs returned this information; its revieu shoued 

that he prospective subjects displayed hyperactivity 
secondary to gross heu r b 1 bg i c a 1 disease^* psychbsis* br bther 
physiological causes. 

On the basis of information received from teachers and 
physicians, ail twelve children advanced to Phase Four of 
the screening process. 
^fMEhS^ f^^r^^ Placebo Ti^i^l I> e s i q ri 

A ten day double blind placebo study uas conducted to 
ensure that active medicatibh uas effective in cbhtrbllihg 
the behavibr bf the tuelve hyperactive children under 
consideration. This procedure has been used by bther 

investigators to screen out children for uhdm medicatibn is 
not effective (6*Leary £ Pelham, 1978; Allyon et al . , 
1975). For example, d*Eeary and Pelham (1978) disqualified 
trao of their ten potential subjects because behavior on and 
off medication failed to differ significantly. 
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Tub different designs uere implemented in the placebo 
trials depending on the medication the child uas taking (See 
Figure 2). The nine children bh met hy 1 ph ehi da t e were given 
active medication fbr fbur days, placebo for fbUr daysi and 
active medication for an additional tub days. The three 

children taking p em o line uere given active medication for 
four days and placebo for the remaining six days. These tuo 
designs tjere necessary because ne half-lives of the two 
drugs differ ( Physicians * pesk Ref er ence i 19 7 9). I n 2 4 

hours ail bat one percent of the amount of methyiphenicate 
taken has left the bloodstream uhereas uiv.h pemblinef it 
takes 72 hours to reach this same percentage. Thereforei 
only a one day "uashout" peribd uas required for the 
children on methy 1 ph eni da t e whereas a three day "uashbut*" 
uas required fbr children taking pemblihe. Data cbllected 
during these washbut peribds were cbhsidered part of the 
active medication phase. 
Medication Protocols 

Both active and placebo medications during this ten day 

_ __ _ _ _ 'Z'r!-: 

period were supplied to parents by the project pediatrician; 
these medications were prepared by the pharmacy at the 
Stanford University Medical Center. Active medication and 

placebo looked identical; both were enclosed in capsules 
containing a charcoal additive to disguise any differences 
in color br taste. 
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Figure 2 
Placebo Study Designs 
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Magnesium Pemoline (Gylert) (N = 3) 
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All children took medicatibh in the same dosages arid at 
the same times each day as they had prior to the start of 
the placebo trials. Each capsule uas put in a separate 
envelope arid labeled as to the date arid time to be taken. 
Capsules to be takeri by the child at home were giveri to 
parents along with complete instructions for their 
administration (Appendix B). Capsules to be taken at school 
were placed in a separate packet with accompanying 
instructions and delivered by the parent to the person 
responsible at school (Appendix B). All parents and school 
persbririel complied fully with project instructions. 
Data Col lected 

Three types of data were collected daily duririg placebo 
trials: Classroom Obs erva t i ons » School Notes» and Home 
Behavior Reports. 

Classroom Observations were conducted by nonparticipr5nt 
observers using the Hyperactive Behavior Observation System 
(HBdS) (Kirmil-Gray £ Duckham-Shbbr f Note 4). Observers 
were blind to the purpose and design of screening. Each day 
ah observer coded the behavior of the target child arid three 
raridbmly selected bbys iri the same class Ccbmparisbri 
childreri). A complete description of the bbservatibri cbde 
arid procedures is presented iri the Deperiderit Measures 
sectioridfthisreport. 

From observational data, a Negat ive Behavior per Minute 
score (Negbeh) was calculated for the target child and for 
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the composite comparison child (CNegbeh); these two scores 
uere subtracted from each other to yield a Difference Score 
(dscore) as ibllbus: 



Negbeh - CNegbeh = Dscore 
3.41 « 4.41 = -:i.00 

Using this formula, any positive Difference Score 
indicated that the target child disjslayed more negative 
behaviors per minute than other children in the class. 
Conversely^ a negative Difference Score indicated that the 
target child displayed fewer negative behaviors than his 
classmates. If medication was effective in controlling the 
behavior of the hyperactive child. Difference Scores should 
have shown two patterns. First, Difference Scores in the 
placebo phase should h.^ve been markedly higher than scores 
in the baseline phase (greater than 20%). Second, scores 
while the child was on placebo should have been positive in 
sign arid greater thari +1.0, indicating that the target child 
was considerably worse thari others iri his class duririg this 
phase. 

School Notes were completed by the target child*s 
teacher at the end of each school day. Ail twelve teachers 
were blind to the am cant of medication the child in their 
class was taking. Each of the teachers rated the four or 

five behaviors she had identiiied previously as problems for 
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the child* Ratings ranged from 1 to 5 on each behavior for 
a total score of 5 to 25 points. If the child's medication 
bias effective^ his School Rote scores should have dropped 
markedly diirihg the placebo phase (more than 20%). 

Parents completed Home Behavior Reports at the end of 
each day. >.3 uith teachers^ all parents uere blind to the 
exact amount of medication their children uere taking. They 
uere informed that the dosage could range anywhere from no 
medication to no higher than the child's current amount. 

Each Home Behavior Report consisted of ten items selected by 

_____ ._ _ / _ _ _ I _ - _ _ _ 

parents as specific problems for their child. Parents 

recorded the frequency from Q to 4 of these ten behaviors on 

a daily basis. Total scores ranged from 6 to 40. if 

medication had an effect on the chiid» it uas expected that 

Home Behavior scores uould shou a sharp increase during the 

placebo phase (greater than 20%). 

Each of the three measures used to collect data during 
screening are fully described in the Dependent Measures 
section of this report. 
Resu 1 t s of Placebo trials 

rata for the twelve subjects involved in the placebo 
trials is presented in Table 1. ft scoring system was 

developed to simplify and summarize the screening data and 
to aid in subject selection (tables 2 and 3). Variables 
rated uere Classroom Observation s» School Notes* Hon»e 
Behavior Reports* School. Cooperat i oh » Parent Cooperation* 
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table 1 

Classroom Observation, School Note, and Home Behavior Report Scores During Placebo Trials 



Rank 




Classroom Observations^ 


School Notes 




Behyvidr Reports 














Order 


Subject 


Basel ine 


PXac ebo 


Baseline 


Baseline 


Placebo 


Baseline 


Baseline 


Placebo 


Baseline 


1 


Scott B. 


.47 


1.32** 


b 


18.0 


7 . 5** 


b 


t 7*5 


1 y . u 




2 


Wade 


1 .41 


4:15** 


1.54 


T T n 


7 " 9** 










3 


Eric G. 


-.69 


1.81** 


-.10 




117 
J i . / 




1 .1 . u 


1 V . u 


D . U 


J 


.lis 


-3.72 


.20** 




16. 25 


7.0** 


22.5 


6.0 


18. 75** 


7 .0 


5 


David 


-.63 


-.61 


-3.08 


16.3 


8 . 3** 


18.0 


11.3 


1 7 . 3** 


6 .0 


c 


Jasbh 


2.10 


2.84** 


2.30 


14.55 


12.08* 


15.25 


17.0 


20.5** 


10.5" 


7:5 


Eric c: 


-.50 


2:62** 


.67 


14:2 


8:6** 


21:6 


8.0 


6.0 


5.3 


7.5 


Scott S. 


-.66 


2. 16** 




10.6 


6.3** 




14.0 


14.7 




9 


Steve 


-.74 


-.15** 




20.4 


16.9* 




16 . 2 


7.5** 




10 


Tbiii 


-.15 


.82** 




16.3 


13.3 




5.0 


5.5* 




11 


Paul 


-1 .91 


-.77** 


-i:oi 


19.5 


11.7** 


17.5 


7.0 


4.3 


7:5 


12 


Robbie 


^.22 


-.88 


b 


23.3 


21 .5 


22.0 


22.5 


21.8 


21.5 



Note. indicates a 20% increase or decrease in scores 

"*" indicates a 10% increase or decrease in scores 
^ Difference Scores 

^ No data available due to illness of child or observer 
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Subject Ranking Criheria 



CLASSROOM OBSERVATIONS 

Fat-t ern One — B asal-toe-v&^-P-iacebo 

^ ^ ^^^^^ase in scores during placebo phase greater than 20% 
^ ^ ^'^^^^^^^ scores during placebo phase greater than ld% 

0 = Increase in scores during placebo phase less than 10% 

Pattern Two — Targets Chil d vs- Class room Controls 

1 = Scores during placebo phase greater than or equ^J to +1.0, 

indicating that the target child is more disriaptr.ve than 
comparison children 

0 = Scores during placebo phase less than +1,0. ividj'.aating that 

the target child is as disruptive or less v i.:.^ jptive than 
comparison children 

SCHOOL NOTES 

2 = Decrease in scores during 

1 = Decrease in scores di-ring 
0 = Diecrease in scores during 



HOME BEHAVIOR REPORTS 

2 = Increase in scores 
i = Increase in scores 
0 = Increase in scores 



SCHOOL COOPERATION 

2 = No problems anticipated 

1 = On.i or two slight problems anticiT?ated 

0 = flany problems antictpa ted (e.g, securing rbdiri, working with 

principal, allowing observers in classroom, completing 
Schvool Notes, scheduling, not supportive of program) 

PARENT COOPERATION 

2 = No problems anticipated 

1 = One or two slight problems anticipated 

0 = Many prpblenio anticipa ted 'e.g. spotty attendance at meetings, family 

instability^ infrequent child contact, unreliable about returning 
data, not suppbrtiva of program) 

DOSAGE OF MEDICATION 

2 = Currently takes over 1.0 mg/kg body v/eight 

1 = Currently takes between .30 and .99 mg/kg body weight 
6 = Currently takes less than .30 mg/kg body weight 



placebo phase greater than 20% 
placebo phase greater than 10% 
placebo phase l^ss than 10% 



during placebo phase greater than 20% 
during placebo phase greater than l0% 
during placebo phase less tnan 10% 
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Table 3 
Subject Ranking 



.Classroom Observatlb n& 



Subject 


Pattern 1 
Baseline 
vs • 

Placebo 


Pattern 2 
Target 
vs • 


Schbhl 


Home 
ReHaVi hT 

XJ VvfcIO V -i- ^ 


School 
Cbbp"" 

-era.t-idri 


Parent 

P o irS r> — 

eratibri 


Dosage 

__bf _ 

cation 


Total 


Rank 


Scott B. 


2 


1 


2 


2 


2 


2 


2 


X «J 


1 


Wade 


2 


i 


2 


2 


1 s 






1 2 




Eric G. 


2 


1 


2 


0 


2 


2 


2 






Chris 


2. 


0 


2 


2 


2 


1 

X 


i 

X 






David 


0 


0 


2 


2 


2 


2 


2 


10 




Tasori 


2 


1 


1 


9 


2 


0 




1 n 




Eric C. 


2 


1 






2 


1 ; 

X • ^ 


X 


Ci S 
-/ • 


7 


Scott S.j 


2 


1 


2 


0 


2 


1 .5 


1 


Q q 


7 S 


Steve 


2 


b 


i 


2 


i 


2 


i 


9 


9 


Tom 


2 


0 


G 


1 


2 


o 


i 


8 


10 


Paul 


2 


0 


0 


0 


1 


1 


1 


7 


11 


Robbie 


0 


0 


0 


0 


2 


2 


1 


5 


12 
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and Dosage of Medication; On the basis of these ratings* 
sabjects were rank-ordered for ihciusibn in the study. 
Eight out of the nine top-ranked children uere chosen. One 
potential subject, Jasbn> ranked fifth in overall ratings* 
but was dropped from further consideration after additional 
cbncultatibn with his parents made clear that they would be 
unable to attend weekly parent classes. 
Phase Fi ve "- Fbrma lr Acc e ptanc e 

Interviews were scheduled with the parents of the 
twelve children who participated in placebo trials. Data 
from screening were reviewed* and reasons for acceptance or 
nbriacceptarice iri the study were explained. The four 

families who were unable to be treated in this study uere 
referred to appropriate community services. The eight 

families who were selected had the requirements of the 
project again described tb them. They were then asked to 
sign an individualized contract with the Project 
Cb--birectbrs which specified the exact terms of their 
participation as well as a Consent tb Participate in the 
Self-Control for Kids Project (Appendix C). 

Meetings with the teachers and principals of the eight 
subjects were also held to review the data from screening 
and to obtain final approval for involvement in the prbject. 
Cooperation was insured by all eight schbbls. 

Following formal acceptance, subjects were randomly 
rssignei to treatment* and data collection procedures were 
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began : 

Subject Characteristics 
Descriptive data on the eight subjects in this study 
are presented in Table The boys ranged in age from 7 

years^ 5 months to 1Q years> 7 months uith a mean age of 8 
y^ars, 8 months. Tjiey attended eight different schools in 
eight different school districts. Five children uere in 

second gfade* tub uere in fourth grade, and one uas in fifth 
grade. One boy attended a self-contained Learning 

Disabilities class; the others uere in regular class 

placements. All subjects uere of normal intelligence uith a 
mean IQ of 108. 

Upon entering the study, all subjects had been taking 
prescribed stimulant medication for hyperactivity for at 
least eight months snd up to 9 years, 2 months. During 
baseline, subi.ects continued on the same medication at the 
same dci;age. Six cbhtiht*ed to take methylphenidate 

(Ritalin.^ and tub cbhtihUed oh pemblihe (Cylert). Dbsages 
of methylphenidate ranged from 10 to 45 mg per day uith a 
mean uose of 30.83 mg per dny. Dai,(y amount of 

methylphenidate in milligrams per Icilogram body weight 
ranged from .32 to 1.48 uith a mec>n of 1.19 mgykg body 
ueight. One child took medication only in the morning, one 
took it in the morning and at noon; cind lour took medication 
rorhihg, noon and aftei' school. 



Table 4 
Subject Characteristics 



" ^ ■ — - — Percentile Percencile 

Age in Grade S Daily Mg/Kg _ Time on \^ight for Height for 

Sabiect Years Class type Medication Dosage Body Weight Medica t ion Age - - - -Ag€ IQ^ 

1 lD-2 4 Methylphenidate 40 mg. 1.44 9-2 yrs. 23 20 119 

Regular (Ritalin) 

2 10-7 5_ Methylphenidate 30 mg .77 U-'l yrs. 75 97 120 

Regular (Ritalin) 

3 7-5 _ 2_ Methylphenidate 25 mg 1.30 10 trio. 5 5 9t- 
Lar (Ritalin) 



8-3 _ 2 Methylphenidate 10 mg .32 1-3 yrs. 88 90 105 

Regular (Ritalin) 



5 7-5 2 Methylphenidate 

Regular (Ritalin) 35 mg 1,30 8 mo. 80 96 116 

6 lb-3 4 56.25 mg 1-4 yrs. 78 97 109 ' 

Learning Pemoline 
Disability (Cylert) 

7 8-6 2 Methylphenidate 45 mg 1.48 1-3 yrs. 88 91. 105 

Regular (Ritalin) 

8 7-9 2 37.5 mg 9 mo. 87 90 Q2 

Regular Pemoline 
(Cylert) 

as 

7G " 



ERIC 



67 

The dosages of the tub boys taRihg pemoline uere 37.5 
mg and 56.25 m§ : Both boys took the drug in one dosage in 
the morning as is usual practice with this medidation (cf; 
P hvs ic ians ' Desk Ref erence > 1979 ). 

The parents of the boys involved in this study were ail 
middle class with a median Hollingshead SES rating of 2.5. 
Six (7S%) were natural parents; two i2S%^ had adopted their 
sens. Three boys (38%) were from single parent families. 
Mothers ranged in age from 27 to 39 with a mean age of 32 
years. Fathers were aged 31 lb 52 with a mean age of 42 
years. All parents consider ed their children to be 

hyperactive before the age of five. All had also sought but 
and tried a variety of special services to help their 
children including additive-free diets^ family counseling, 
individual therapy for the ch''ld and sfecial sports 
programs. Families had tried be'^ioreen three and four such 
services before entering this study. 

Treatment 

Self-Cbntrol Instruction for Chiidren 

A HS less bh curriculu*.i was develbped tb teach 
hyperactive children strategies i it cbhtrbllihg their bwn 
behavior. The curriculum was comprised of four compbhehts: 
self-direction, motor inhibition, attending, and social 
problem-solving. Skills taught in each Gbxnpbnent are 

presented i*. tablt 5. Four children received self-control 
i ns t rur i on : They were taught four kS minute lessens each 
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Seif-eontroi for Kids Curriculum 
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COMPOt^ENT 


LESSON 


SKILL TAUGHT 




^elf Direction 










1 - 4 


How to think aloud 






5-8 


How to evaluate your own work 






9 


How to attribute progress to 








your o'*m efforts 






10 - 11 


How to prepare to do a task 






12 


Review 




Motor Inhzbition 










13 


How to relax 






14 - iS 


How to control anger 






17 


How to control nervousness 






18 


How to control touching 






19 


How to wait 






20 


How to keep from talking out 






21 


How to discriminate fast and 








slow speeds 






22 - 23 


How to adjust speed to tasks 








and situations 






24 


Review 




Attending 










25 


How to learn from moc^sls 






26 


Pdw to make eye contact 






27 


How to cbhtrbl body talk 






28 - 29 


How to check with soTnecne to 








make sure you order stand 








their. 






30 - 31 


How to get somebrie's attention 






32 


How to kric w what sorhebhe is 








feeling 






33 


How to express your feelings 








verbally 






34 


How to conunanicate accurately 








to another 






35 - 36 


How to rssist distraction 






37 


Review 






Social Problem Solving 








38 


How to join activity 






39 


How to invite another to 








participate 






40 


How to make sbmebne feel good 






41 


Hbv tb make friends 






.42 


How tb recognize a prbblem 






43 ~ 4^ 


How tb come up with sblutibris 






45 


How tb riecbghize con sequences 






46^ f'l 


How tb chbbse gbbd sbluticris 






48 


Review 
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wieek for 12 u^^fts. Ea^?'* \i'6 received a total of 36 hours 
of instruction. 

Half of the lessons were taught in the child's dun 
school during regular class hours. These s ess ions took 

place in the afternoon so as not to conflict with classroom 
observations or instruction iii reading or math; 
Approximately 25 percent of the lessons required the 
participation of a second child. In these c^ses, the school 
principal selected a child of the same age but in a 
different class to participate in the lesson and serve as a 
positive model for the hyperactive child. All school 

sessions were conducted outside of the regular classroom in 
space provided by each principal. 

The other half of the lessons were taught at the Center 
for Educational Research at Stanford CCERftSi "hiidren came 
to "he Center one night each week for wcreks and wsre 

taught two lessons each night with a 15 minute break in 
between. Parents of th€?se four children attended child 

management classes at Stanford while their children were 
involved in sel f -control ihstructibh. 
St rue tu r e and C ontent of Lessons 

Each lesson had the same basic format. First* the 
instructor reviewed the child's homework from the previous 
lesson. Hext^ a new skill was presented. the instructor 
described the skills modeled it^ and had the child practice 
it. A variety of techniques were used including board 
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games, videotapes, audiotapes, worksheets, rdleplays, card 
sorts, and quiz games; The purpose of this practice uias to 
familiarize the boy uith the nun.erous uays he could use the 
skill and make it a routine part of his everyday behavior. 
Next, the child was given a new homework assignment that 
required him to try out the skill at school or at hone in 
order to promote generalization. Finally, he was rewarded 
for his performance in the lesson. 
R e i n f o^r^ e m eri t Svst a m 

A token system was implemented to reward the child for 
task-appropriate behaviors such as paying attention, sitting 
still, coming on time and returning homework as well as for 
practice of new skills. The system was Used in all lessons. 
Each child could earn up to 50 to^.ens per lesson, 20 for 
task--appropr iate behaviors and 30 for skill practice. 
Tokens were coanted at the end of each lesson and exchanged 
per i bdicj=»l iy for prizes. Initially, children could receive 
a prize at the end of each lesson by reaching 
individual ly~determihed criteria. The criteria were 

gradually increased, requiring children * to perform 

appropriately for several days before earning a prize. By 
the twelveth w<iek of instruction, children earned a prize 
about once a week. Prizes were small toys costing 39 cents 
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or less and o£ high interest to boys aged 7 to 10. Examples 
included baseball cards, toy cars* pocket games snr school 
supplies. Ail prizes were provided by the pro^f^act. 
instructors 

The Self-Control Curriculum was taught by six different 
people. two were the Co-bifectors of the project; the 
other four were upperclass undergraduates at Stanford 
University. Each ihstructo'i: taught each of the four boys on 
a rotating schedule. 

To insure uniformity of preseritatibh, two steps were 
taken. First* detailed lesson plans which specified exactly 
what the instructor was to do and say and how he or she tjas 
to respond to the child were developed. Lesson plans for 

the complete Seif-Control Curriculum can be found in 
Appendix D. Second* all instructors participated in a 
comprehensive training program. This training consisted of 
two one and one half hour sessions per week for the 18 weeks 
of the stuuy and was led by the Project Co-Directors. 
Sessions covered weekly curriculum content* behavior 
management techniques* how to "use the reinforcement system* 
reading on the hyperactive child* and discussions of the 
management and progress of individual children. Modeling 
was used extensively throughout training* and feedback on 
teaching performance was constantly provided. Procfiss notes 
were made by the instructor after he or she completed 
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teaching a lesson. These notes provided a systematic and 

ongoing record of what each subject had been taught arid hbu 
he performed iii the session. 
Child Manaq emen t Classes for Parents 

An eight session, tuerity hour behavior management 
program was developed to teach parents of hyperactive 
children how to better control their sons. Skills taught 

included how to pinpoint problem behaviors, how to increase 
positive behaviors and decrease hyperactive behaviors, how 
to use time out> how to develop parent-chiid contracts, how 
to use a point system> rand generally> how to control a 
hyperactive child without the use of medication. n 
overview of the curriculum is presented in Table 6. The 
primary text for the course was Charier i ^v^ Children's Behavior 
(Krumbdltz S KrUmbolta, 1972). Supplemental readings were 
drawn from Fami lies (Patterson, 1971), Helping Students Help 
Themselves (Goodwin L Coates, 1976), Counsel ing Methods 
(Krumboltz £ Thoresen, 1976), and an article summarizing the 
newest research on hyperactivity by kolata (1978). 

Six sets of parents participated in these classes. For 
two couples this was the only intervention. The children of 
the other four couples simultarieously received self-control 
instruction. ' Classes met weekly for the first four weeks, 
arid every other week for the next eight weeks. On .^veks 

when classes were riot held, parerits were contacted by 
telephone to firid bUt how the week werit arid to ariswer ariy 
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Child ManagL-mfnt Clasaea fnr Parents of Hyperactive Children 



Chn.h-fn 



I rn'r e/js I nj; 
Appropr i.i t«' 
HL-h.ivIo r 



Iii.ipi»iiipr iiiti- 
Bi-h.-^vIor I 



Docrr.is i n^; 
Ituippri'pr i;i 
iW'havlor II 



Top ic H Co VP red 

I) 1 a r • I s H I c> I » c > f H f h f cl i j It- s ,md 

Char.Tc tfr I s l Ics of our 
ri>lldrcn - film: "Mk^« 
Any Child Only More Sn" 
HyLhs about hyperactivity 
Drugs arid hyperactivity - 
current research 



The pr Inclp lt». of re I iif om-nient 

Ty p_e s _ t> f __ r e I n f o r r c me n t _ 

How to chooHe rotnforccrw for 

your child- A menu to 

select from 
Schedu 1 es of re In f orcemcnt - 

liow to fade It out 
the principle of successive 

approximations - How to 

Hhaj)e bijhiivlor 
H()w_ LD reinforce Ihappr^prlate 

behiivlor _ 
liow_to develop act I on. plan to 

increase pinpointed behavior 



Satiation 

Kxtinction - lIow to Ignore, when 

to if^nore 
The principle of intermittent 

reinforcement - - 

How to reinforce Incompatible 

behaviors _ _ 
Rolei>lciy demonstrating how to 

ignore 



Punishment - Pros nnd cons 
time -but - iiow, when cTnd where 

to vse it 
Demons t rt-it Ion Iri the use cif 

t Ime out . 
How * o ilcvc lop imd action plan 

t deer J*aH(" pi t«5-'» 1 n t ed 

behav lor 



Setision 



Mo. lei Irig, Cue Ing 
iinti Coht roc t Ing 



Corit rfic ts and 
Point Systems 



tro'ibleshobt Ing 



Maintenance of 
Change 



Topics Covered 



The prlnclple of bbserva *- Ibnal 
learning - why It*s Import jht 
to. model for hyperactive 

__ _ chi Idren, _ . . 

Cuing -what it ia. 

typ.ti8_o|_cue8_we glye 

Mow to use cues with hyper- 
active children 

Wlia t 1 s a pa r en t -c h 1 1 d c on t r a c t 

How to develop a simple contract 
to increase or decrease a 
behav for 



General principles of contracts 
How to liaci a point systen to 
change many behaviors at 

once 

How to design a point system 
for your child to increase 
and decrease his behaviors 



Why analyze behavior 
What are ahtecedehto 
What are consequences 
How to use. ABC charting to 

change_behaylgr 

Troubleshooting together at home 

Tlie pros and cons of living with 

non~med icnted child 
Adjusting to your child off 

medication 
Tips dh-taklhg care of yourselves 
How to find the best teacher for 

your boy_ . 

How to 'iitaln the progress 

yen )ade 
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questions. All classes were Held at the Center for 

Educational Research at Stanfb. i (CERAS) and were taught by 
one or the other of the Project Co-Directors. To insure 

cons:tstency of pre^2ntation» detail ed lesson plans 
specifying points to be made and examples to be used were 
developed. in an effort to guarantee that parent training 
conformed tc prepared lesson plans, the Project Co-Director 
met after each lesson to review whe^t had been taught the 
parents. The Child Management Class Curriculum can be fbui.d 
in Appendix E. 

Two couples participated in each j?areht group. 
Sessions lasted approximately two and one half hours and 
followed the same general format each week. First, the 

previous week's homework ?i!ssignment was discussed in del .il. 
Any problems parents had in implementing newly learned 
behavicr management principles were rGSoived before new 
hiateri^i was presented. Next, the previous week's take home 
^uiz WIS reviewed, and questiohi^ about assigned readings 
were answered. Third, hew rr ^erial \vias presented and its 
applics+idil to individual chilurori discusse . Roleplays 
wiere often used to dembh5;trate to parents mbr3 effective 
ways of managing their sons. Lastly, hew homework was 
assigned which required the practice of skills just 
presented. Parents chose which of their cliiid's problem 
behaviors to apply the skills ^c. the most common behaviors 
chosen by paients are presented in Table 7. Care was taken 
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Table 7 

Behaviors That Parents of Hyperactive Boys Chose, to Change 

• Not going to bed on first reqr^st 

• Not getting to school on time 

• Interrupting parent conversations 

• Ma>c;.ng strange or disruptive noises 

• Ar.^^ing and r^L.lking back when asked 

r.o d .■ J jiuf'. thing 

• We-rtang the bed at night 

« Hitting parent, sibling, or other cli3 id 

• No^ coming wlien ca.llied 

• Pestroying property 

• Not completing ho .:«vJork on own 

• Chasing the dog ±u the house 

• Jumping on furniture 

< Putting t>a^-^^ back where they belong 
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throughout the program to tailor assignments and examples to 
the specific needs of parents of hyperactive children. 

The four sets of parents uhdsr^ chiiaren received 
self-control instruction were gf.ven an extra assignment each 
week. They were rsked to practice with their children one 
or two specific skills the boys had learned in seif-contrcl 
training. "^ne ? ; of this practice was to familiarise 

parents with -i'^^it tljeir children had learned and to teach 
thf.m to reinforce the Loys for using self-control skills at 
home. Discussion of these additional assignments took 

approximately five minjtes of class time e»ch week. 

There was ho fee for parent classes or el f -c on t r o 1 
instruction. However, in order to insure that both parents 
attended all parent classes* ei^fht refundable checks were 
collected at the first meeting. The -iir.oUnt of ths.s-* checks 
varied from trn dollars to thirty-five dollars pier -^^eek, 
depending on family income. Parents were rai^Ked to determine 
tha amount of eacrh cf eck on th^ basis of a local mental 
health agency's sliding fee scsia. The only requirement was 
that each check ' large enbu:^h to mcjtivate them. Weekly 
checks were ref -^cl only if both p'=irents attended iK& 
class > cbmpletecj the reading ai: s ignmen L and fo.;; wed 
through with behavior -change projects. All fathers as well 
as mothers attended every pori^ht clasi:. AIT -^buples 

risceiv^d eight refund ::hiecks. 
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d: Consultation 



Teachers of tie six children who receT.vsd either 
treatment were consulted peri ddicai 1 v by the Project 
Cb-Directbr^ to find but hbu the children t^ari progressing 
in schbb- and to Answer any q u es t i bns . The amount of 

contacrt varied d'^ pen ding ch hbw frequently t each e is felt the 
need to talk to somebhe bn the prbject. The number of 

consultations ranged from a high of bhce per mbhth to a 1 ou 
of or.ce over the course of the study. Requestis fbr 

cons^ui tations were mere frequent in the last mbnth bf 
treatment cbincidinr -^Jith the time when the children tiere on 
the lbue3b dosages o; medication 

Tt'jchers received coT)sultation on hou to reinforce the 
child's use bf self-control skills at school. In additions 
^^achers who - . guested it ut^re giveii help in setting up 
jsimple classrbbin incentive programs and time but procedures. 
M e r. i c 1 1 d n tJi J r.atjal 

The ^iv children uh-j received treatment ;/^r^ t^.adually 
'-jithdrawii from stimu.laj medication simultaneous tb 
intervention; Dcring baseline and through the first tieek of 
treatments all chilaren regained on their usual zio^ages of 
medication. Beginning uith the second week of parent 

classes and cbritinulng each week thereafter dosages were 
rvduced. Reductin.is were gener?*l]y small, r:*nqing from 2.5 
tag to 7.5 m§ per week for boys taking met h y 1 ph eni d a i e and 
9.375 .T,:*: Der week for joys taking pemoline. To ^acii;:cst<2 
m^-'i'-atjdn withdr?:wal> each child's pediatrician was osked 
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t.o prescribe the chiid^s regular medication in the smallest 
tablets po^.sibie (5 mn tablets of methyl phenidat e and 18.75 
mg tablets of pemoiineJ; (See Appendix C) . Parents were 
responsib.'e for seeing that the child received the 
appropriate daily dosage of medication at home and at 
school* They kr.ew precisely how much medication their child 
was taking each day. Teachers and the children th em selves 
knew that dosages were reduced but did not ^'now exactly how 
much they were reduced by. Classroom observers were totaiiy 
uninformed about the nature of the study and were not told 
that any children they were observing were taking stimulant 
medication. 

To insure tlat all children wbulr! be withdrawn from 
medication by the end of the study, £in individual reduction 
schedule ;'as drawn up for €*3Ch child. Each week at child 
management classes parent^^. were informed of the amount of 
:nedir:; bion their .:;hiidren would be taking for the following 
wef.'k arid were told ic ^^egin this lower dosage the next day. 
Redaction schedules were g^nerali> adhered to. However* if 
ci^r^srbbm obreivatibns for two consecutive weeks showed 
de-eribrati-ih in the hyperactive child's behavior* the 
ubsage rempihed at the same level fbr ah additibhal week to 
rJlbtj behavior tb s'.abilize. Reductibhs wero continued 

fd J. lowing this stabilization peribd. 

Five out of t... sir treated children w^^re withdrawn 
irom medication according tb schedule. The number of weeks 
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it took to reduce medicatior; ior each child is presented in 
Table 8. bveraii> it took an averag-: of 8.4 MP2*-r. c 

accomplish t h i s_ r educ t i on . The five boys wno completed drug 
withdrawal were off medication entirely for an average of 
3.5 weeks by the end of the study. The sixth boy was never 
Withdrawn compietely from medication. His parents refused 

to reduce his dosage below 33% of his original amount 
because they felt his behavior had deteriorated 

significantly. Classroom nbservations did not substantiate 
their conclusions. However, this conflicting evidence had 
no influence on the parents Rather than lose this family 

irom thte sample. Project Co-Directors decided to follow the 
child's progress to the end of the study. 

Design 

Ail intensive Ctime-series) design was used to assess 
i:he ef-.C'Cts of the two non-drug intervention.'^ on the 
behavior o:' hyperactive children relative to drug therapy 
(ci. Sirss, Willson £ Gottman, 1975; Hersen £ Barlow, 
1976; Kratochwiil, 1978). Four children received the 
CO Tned trestment, ^Jelf-Con^tol Inst ruc+ ion plus Child 
V.^xr jeTtent ClcxSies ^or Parents. The parents t^f two 

add i i bna children attended Child Haragement Classes only; 
their sons diJ h t receive special ihstructibri. Each of the 
children fjhb received trtatmrht were s imu canebus 1 y 
withdrawn from iredicatibn. Another two r:hi,\dreh served as 
delayed treatment cjhirbls. They parti cipaLed in all 

assessment procedures but remained on their Usual dosages of 
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Table 8 

Weeks to Reduce Medication to Various Levels 



Subjects Original Weeks Weeks Weeks weeks" 



sage to 5 0% to 25 % ■ to 0% 



_ 40 rag 4 10 11 

Ritalin 



_30 ihg 
Ritalin 



25 

Ritalin 



10 mg 
Ritalin 



35 t:'^ 4 7 10 



56.25 mg 
Cylert 



Off 



Medication Medication Medication I-iedicatibn 



4.5 5.8 8.4 3.6 
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medicatiOi and did riot receive the behavibral treatment 
until this -^tuciv was completed. All eight subjects were 
observed :>v^f sh 18 week period, thL^ee to four ueeks of 
baseline, twelve weeks cf treatment arid two weeks directly 
following treatment. FiguLO 3 preserits an overview of the 
research desiyn. 

EKperimontal bontirdl was enhanced by several d£sif;^ 
features: time-lagged t risatmeri 'is , delayed treatmen 

controls, within subject comparisons, tliiu random assignment 
to t r ea tmen t . 

The first control, tine-lagged treatment::, involved 
providing the same treatment to more than one subject, but 
begiririing intervention one ir^t^ek later for liaii thp. subjects 
in each treat^ont. This titne-iag feature serves two 

purposes. Firsts it may provide r c-p 1 1 ca t i on effects; that 
iSi th;-. delayed subjects may show he same changes in 
behavior with treatment as their ycked partners. Seconds 
can demonstrate the furictibrial relationship between 
tr'-atment and outcome if the lagged subjectr, show treatment 
effects a weir-.k later than their partners. 

in keeping uith the time-lag feature. Subjects 3 ai;^.^ ^ 
in the combined treatment rec^?i^'erl th.-'iir first instruction 
one week late: than L'jbjects 1 and 2. Idepiiy, Subject 6 in 
the Child Manajement Classes only treatment should have 
received instruct icu orie week lt:ter than Subject 5; 
However, this would have meant ih'^t parents in thi*' 
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Figarc 3 



Research Design 
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treatment received iridividuaJ ihstructibh rather than smaii 
group instruction. Such individual attention ubuid have 

been different from that received by parents in th^^ combined 
treatment. Since one of the purposes of this study uas to 
compare the effects of self-cbritrbl instruction combined 
uith child management classes to child management classes 
alone, it was essential that parent instruction uas 
identical in the tT4o treatments. Consequently, Subject G 
was not lagged behind Subject 5. Both began treatment i 
ueek 5 . 

To further increase experimental control, ttjo delayed 
treatment subjects uere incJuded in this design (Subjects 7 
arid 85. These subjects uere observed and tested over the 
entire course of the study but did not receive any form of 
treatmient until the conclusibh of the research. They 
continued Dn their usual dosages of medicatibri for the 18 
week period. These two subjects uere included to control 
for possible threats to internal validity such as the 
nonspecific effects of intensive measurement, atteritibri, and 
expect ancy . 

A third feature of the design which controlled for 
variability among hyperactive children was the use of eacli 
subject as his own control. Hyperactive cJiiidren as a group 
are extremely het erbgenebus ; they differ in thair 

behavioral characteristics, their response to stimulant 
medication, arid their reactibris tb behavioral interventions 
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'O'Leary t Pelham, 1978; Ross 5 Ross, 7i)76; Barkley, 
1977). in light of this variability, the most clinically 
relevant measure of treatment effects is within the same 
child rather than between groups of children. In this 
intensive design, the effects of several different 

treatments were observed in the same child: full 
medication, partial medication plus treatment and no 
medication. In this way, questions alDout the relative 

efficacy of behavioral interventions versus stimulant 
medication for the same child could be addressed. 

To further enhance experimental control/ all subjects 
were randomly assigned to treatment. This design feature 
insured that there was no bias in determining which subject 
received which treatment: 

Dependent Measures 

^JUR Series Ana 1 ys es 
tb Ira3-s-ri3 &m Obs ervat i ons 

If inter observer reliability is high, ciassroom 
observations are the most objective way of assessing the 
behavior of hyperactive children in school (Sulzacher, 
1973). Further, research has consistently demonstrated that 
behavioral observations can discriminate hyperactive 
children on and off mtsdication as well as before arid after 
treatment (Abikoff et al . , 1977; Whaleri et al . , 1978; 

b*te=5ry t Peiham, 1978). Since the purpose of this study 
was tc assess olDjectiveiy the effects of two behciviorai 



85 

treatments compared to stimulant medication. ah bbservatibn 
system was considered essential. Such a system heeded to 
meet three criteria. First, it had to have face validity 
for hyperactive children; that is, it heeded to measure a 
variety of behaviors that hyperactive boys uere known to 
display. Second, the behaviors assessed needed to be well 
defined and easily observable so that a high level of 
interdbserver reliability could be attained in all 
behavibraT categories . Last, the observation system needed 
tb measure the behavior of both the hyperactive child and 
others in the environment as the behavior of others may 
contribute to the maintenance of hyperactive behavior. 

None of the currently available classrddm observation 
systems met all three bf these criteria CAbikoff et al . , 
1977; Whaleh et al . , 1978; Williams et ai.. Note 1? 

0*Leary L Pelham, 1978; Campbell et al . , 1977). 

Cbnsequehtly , a new system was developed based bn the 
strengths of current systems and in keeping with the 
requirements of this study. 

The Hyperactive Behavi or Obs ^rvat i on gysr4:em ( HBOS ) 

The Hyperactive Behavior Observation System (HBOS) 
(Kirmii-Gray £ buckham^Shbor , Nbte t» ) is comprised of eleven 
behavioral categories, nine which assess the behavior of the 
target child and tub which assess the behavior of others in 
the environment. Specific behaviors coded and their 

definitions are presented in Table The HbOS Scoring 



97 



Talle 9 

Hyperactive BuhuvLor Observation Systetii (KROS) 
_ CoJf: Definitions 



pn/Off Task 
• On Tasic (OiiLisk) 



•Off Taalc (OffTaak) 



inVdut Scat 
•in Seat (Ins eat) 



• Out of Seat (OutSeat) 



FidRet (Fidget) 



LocofflotoC (Loco) 



ToMch (Touch) 



Ngn~C-cnBpIv (NonCom) 



Doing what Is expected as <)prrlfled 
iiv teacher, curricuium or clnssroora 
rules. Score On Task If unsure 
wiirthrr the ciiilH Is on or off. 

Not doirip what Is. expecEed-as. 
specified by teacher, currlculutHv 
or clasfiroom rtiles fpr_a_ny_perlod._. 
of - time during the obReryatlgn frame . 
SCO re a 3 . 0 f f _ Ta s k e ve n U ch 1 1 d 
?''0_ks .!'"''5' J''ciin his work or thd 
teacher only briefly. 

SlttlnR on a. cHalr ori -whoiri appro- 
priate, dri. the floor wlfb at least 
one. buttock touching Rurfacc. Code 
In Seat unless certain child Is out 
of seat. 



Sitting or standing with both buttocks 
out of chair, even if child returns 
to in-seat by end of observation 
frame. 



Movin?_body_Kblle_ln_ relatively. 

stationary position In or out of 

chair: most often repetitive movements. 



Moving at least one step or one 
foot away. 



Contacting? another person or his 

property with body or object. Target 
child must bo an active partlclp.int. 
Continue to score Touch during 
consecutive ohservation frames if 
chijd kei'ps totirhlng. 



Not taking an action that la re- 
quested by the t each er within one 
time frame: reqtiest can be directed 
at either- the group ar tHe LhtllvHual 
child. Alw.ivR score Off Task .is well. 



Vrrtyrrt (Verhal) 



• I'bslflve Verbal (PoaVerb) 



• Negative Verbal (NegVorb) 



Talkout (Talkout) 



Nolae (Nolaej 



Teacher Attention (TAttn) 



• Positive Teacher Attention (TPbsl 



• Neg.itive Teacher Attention <TNeg) 



(PeerAttn) 



• Positive Peer Attention (PecrPos) 



• Neg.itlve Peer Attention (PeerNeg) 



Any vcrhal response by the child; 
code Verbal If child's lips are 
moving or i>is voice la rocoRnizabie 
and it la clear that words are being 
spoken even if content of message 
Is hot clear." 



A.verbgl_re8pon8e_whlch_actlvely 

Inltl'Ttes sgcIal contact or Is 

made In response to another's attempt 
to make contac t. 



A verbal response which is argu- 
mentative, disapproving or comiianSlhg 



A apdntaneouR verbal response which 
is -inappropriate for Cine, place, 
and. activity; has Impulsive quality; 
moat often loud and nttcntlon~getting 



An audible sound nsde by child with 
or without the use of mouth. 



Physical- or verbal attention directed 
at_the_chlld belng.gbaeryed ._ Only._ 
cgdeTeacher Attention If she speakg 
-■^o^h? child, t o u c h e s the child, 
sfltH** <ir l^ojw at the child and he 
looks back> 



Positive physical- or .verbal attention 
directed .it the child being observed. 



Ncgatlypphyfllcal or verbal 
attention directed at the child being 
observed . 



Physical or verbal attention 

directed at the .child being observed. 
Oaly_code Peer Attention If peers 
speak to, touch, smile or look at 
child and he looks back. 



Positive physical or verbal attention 
directed .it the child being observed. 



Nepative physical gr_vorh.il attention 
directed at the oh J Id being ohfiorvod. 
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nanuai can be found in Appendix F. 

dbservat i onal Proced ures 

Observations uiere conducted three days per ueek for 
eighteen ueeks on each of the eight boys in the study. No 
observations uere conducted on Fridays as activities oh this 
day tend hot to be representative of the rest of the ueek. 
Of the four other school days, three uere randomly selected 
each lieek as observation diys . On each of these days, 

observers spent 30 minutes coding classroom behavior daring 
math or reading periods--1S minutes oh the hyperactive child 
and 15 minutes on comparison children. The reason for 
observing Comparison children uas to provide a control for 
general activity level arid to establish a Classroom standard 
against which to evaluate the behavior of the hyperactive 
child. All boys in each hyperactive child's class served as 
comparison children on a rotating basis. 

The observation period uas broken dbun into six 
5-mihUte blocks. Observers made the first 5-minute 

observation on the hyperactive child, the second on a 
comparison child, the third on the hyperactive child again, 
the fourth on a different comparison child, the fifth on the 
hyperactive child, and the last on s third Comparison child, 
bbiefvations uere alternated in this uay to control for 
Changes in classroom activity and to insure that hyperactive 
children uere observed engaging in similar tasks as 
Comparison children. 
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Each B-mihute observatibh block was further divided 
into ^S 20^secbhd frames. In each of these frames, 

observers spent the first ten seconds observing the behavior 
of eithf r the hyperactive child or a comparison child arid 
the next ten seconds coding the specific behaviors observed. 
Two behaviors, Oil/Off Task and In/Out Seat were coded every 
frame. The remaining nine categories were coded only if 
they occurred. Standardized cassette audiotapes and 

earphones were used to cue observers about when to observe, 
when to code, and when to switch to a new child. Behaviors 
were recorded bri prepared codesheets which required that 
observers place a slash mark iri the appropriate bbxes. A 
sample cbdesheet is presented iri Table 10. 
Observers 

Observers were recruited from the community through 
newspaper ads and posters placed in local school district 
offices. These announcements advertised the project as a 
developmental study of the natural abilities of elementary 
schbol children to control themselves iri the classroom. 
Twenty^one pebple applied fbr the pbsitibri. Frbm this 
group, teri were selected fbr trairiirig, eight wbmeri arid two 
meri . eight of the ten pebple completed trairiirig arid served 
as paid observers dUririg the study. Nbrie bf the eight were 
members bf the Starifbrd University cbmmunity, arid all were 
available Mbnday through Thursday mornings to observe in 
schools throughout the two county area. Two people, one 
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Sample Cddesheet 
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Child. 



SELF-CONTKDL 
Daily 

Observer . 



Teacher , 



Date 



1 

2 
3 

5 

6 

7 
8 

9 

10 

11 
J2 

33 
14 

B 



FOR Kips PROJECT 
bbiiervation 

« Activity _ 

□ Individ. 

□ sm. grp. 



Time Begin 

ri c2 ass _ , 
' Tlir.e End 



TasK Scat 



, Jff 



Task 



)n Off 



Task 



Task 



>a Dff 



Task 



Task 



Task 



M iff 



Task 



Tj» ■)fr 



Task 



Oil Hr 



Task 



a- Off 



1isk 



Oil orr 



1 ASj^ 

On Off 



In Out 



Sent 



In Out 



In 



Scat 



Out 



Scat 



In Oil: 



Sect jFldnct 



In oai 



Scat 



Jn Cjt 



S?at 



In Out. 



Scat 



Scat 



In 



o-t: 



I.oco- 
notor 



Touch 



! oco- 
ndibr 



Touch [Nor. 

Cbnply 



Loco- 
notor 



Touch 



I oco- 
motor 



toco- 
ir.otor 



Locq- 
notor 



Fidget 



FidjTCt 



Fidget 



In 



Seal 



li. Oil 



ScJl 



I n Oii^ 



_Srat I 



H13 



Fiditet 



Fidget 



Fidr.cl 



luco- 
ridtov 



1^0 CO - 

1.10 tor 



'.on 



Touch 



Touch 



Verbal 



Sou 

Conply 



Conply 



Son - 
Coirply 



Touch Non 

Cor.p\y 



Touch 



Touch 



Loco- Touch 
ndtor 



Loco 
motor 



Loco 
inbtdr 



LoCO! 

notoi 



Loco- 
niolor 



Fidnri 



t.ocd- 
ndtor 



Touch 



Touch 



Touch 



loucH 



Loco- Touch 
nn' orl 



Conply 



Conply 



Conply 



S'on 

Cor:ply 



Non 

Cbpply 



Non 

Covp 1 y 



Ncn 

Conp I y 



Son 

Cdni-ih 



Verbal 



\crbal 



Verbal 



Verbal 



,crb3l 



Verbal 



Verbal 



Verbftl 



Verbal 



Verbal 



V'e rl»a 1 



Verbal 



Verbal 



f.on 

Conipl) 



VcrlMl 



Talk 
Out 



Talk 
Out 



Talk 
Out 



Talk 
Out 



Talk 
Out 



T^lk 
Out 



Talk 
Out 



Talk 

but 



Talk 
Out 



TaU 
but 



Tan- 
Out 



Talk 
but 



N'oisc 



Noi se 



T 



t 
Aiitn 



P 

Attil 



Attn 



T 
Attn 

y 

.\ttri 



T 

Attn 



P_ 
Attn 



T 
Attn 



P 

Attn 



NoiseB-Utn 
Uttn 



N'oisc 



T 

;oi seltAtt^v 



No i S r 



Talk 
but 



TalV 

nut 



1alk 
nut 



Noi Si 



T 

Attn 



P 

Attn 



. .T 
Attn 



__['_ 
Attn 



P 

Attn 



. T 
Utn 



._P_ 
Attn 



P 

Attn 



P 

Attn 



t 

Attn 
Attn 



N'o is.fi V^rrir 



1.D.S/KKG - 10/78 



i02 



BEST GO?Y t^mm 
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iToman and one man r completed training but were not hired as 
observers because they failed to master the coding system. 

Observers uerie told that in order to maintain their 
objectivity, there taould be aspects of the study about which 
they would not be informed. they were asked to report any 
additional infomation they learned about the project to one 
of the Project Co-Directors. Observers were keiat blind 
regarding the fact that the study involved hyperactive 
children, medication, and treatment. Further, they were 
kept unaware that one child in each classroom was the target 
of study and that other children were observed only for 
cbmparisbri purposes. To reduce the possibility of 

information leaks, weekly staff meetings were held away from 
the project office. Follow-up interviews conducted by a 
research assistant uninvoived in observer training and 
supervision showed that these procedures were generally 
effective in maintaining observer blindness. Ho observer 

knew which children were being treated hbr which were 
withdrawn from medication. 
Obs e rv e^ T ra i ri4 h g 

All observers participated in a 30 hour training 
program over a five week period of time. training consisted 
of discussion and clarification of each observation 
category, viewing and coding of videotapes of hyperactive 
and non-hyperactive boys in their classes, and in-vivo 
coding of children not involved in the study. In addition. 
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observers were instructed about how to remain unobtrusive in 
the classroom and professional in the school. Throughout 
training, inter obs erver reliability checks were made. 
Observers continued training until a criterion of .85 
interobserver agreement oh the overall code was reached by 
each obs erver . 

Following training, observers began making formal 
observations. A schedule was developed to insure that each 
observer coded the behavior of each hyperactive child 
approximately the same number of times. During the first 
weeks of the study, eight observers collected data. For a 
variety of reasons, three observers dropped out over the 
course of the study: one because of a family crisis, one 
because of transportation problems^ and one because she felt 
compensation was insufficient. ftt the conclusion of the 
project> five observers were making all observations. 
Interobserver R e 1 b i 1 i+y 

To insure that all observers coded behaviors in the 
same way» staff meetings were held each week. At these 

meetings code definitions were discussed and procedural 
questions raised. A list of code clarifications was 

prepared following each meeting and distributed to ail 
observers . 

In addition, interobserver reliability was formally 
assessed throughout the study. One observer was designated 
as the reliability checker. This person always accompanied 
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a second observer into the classroom. the pair coded the 
behavior of the same children at thiB same time. their 
observations uere synchronized by means of a jack that 
allotJed two sets of earphones to connect to the same 
cassette tape recorder. 

Reliability checks uere itiade on 8.52 percent (N=30) of 
the observations (N=352). The reliability of each observer 
uas checked on an average of once every 2.85 ueeks . 

intercbserver reliability was calculated using the per- 
cent agreement formula: 



Agreements/Agreements + Disagreements X 100 

This calculation uas made for each individual code as 
uell as for the bbservatibri system as a uhble. Average 
reliability for individual codes ranged from 81,7 percenh to 
99.9 percent. Overall reliability calculated across all 

observers and all codes was 95.2 percent. Iht erbbserver 
agreement coefficients are reported in Table 11. 

The percent agreement method of calculating reliability 
has boch advantages and disadvantages. The major advantage 
is that it is simple and easily interpret ted . The major 

disadvantage is that this statistic is heavily dependent on 
the specific rate of behavior for the session in which it is 
calculated and may overestimate observer agreement when the 
frequency of behavior is very high or very low CHartmari, 
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Table 11 



Hyperactive Behavior Observation Systetii (HBOS) 
Reliability Coefficients 



Overall Svsteni 


95.2 


On/Off Task 


85.6 


In/Out Seat 


97.9 


Fidget 


81.7 


Loc OHIO tor 


88.4 


Touch 


99-6 


Non-Compiy 


99.8 


Verbal 


87.9 


Positive 


99.9 


Negative 


99.2 


Talk Out 


98.7 


Noise 


94.6 


Teacher Attention 


91.3 


Positive 


99.6 


Negative 


99.3 


Peer Attention 


95.7 


Positive 


99-7 


Negative 


99.3 
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1977; Kratbchuill L Wetzel r 1977). This statistic uas 
chosen as most appropriate for this study for several 
reasons. Firsts different codes in this bbservatibh system 
had different base rates^ and base rates varied from sessibh 
to session. Special agreement statistics may have provided 
more conservative estimates of inter observer agreement* but 
their use aculd have been very complex and inconsistent 
across codes and across sessions. The meaning of 

reliability coefficients under these conditions uouid have 
been questionable. The total agreement method of 

calculating reliability has been recommended over more 
sophisticated methods in situations uhere observers record 
multiple responses using paper and pencil scoring CRepp> 
Dietz, Boles, Dietz, Z Repp. 1976). Second, the base rates 
of individual codes tiere expect ed to change over time as 
subjects were uithdraun from medication and treated. 
Hdujever. there are no guidelines for when to use special 
agreement statistics when differential rates of behavior 
occur during an experiment (Kratochwiii t Wetzel, 1977). 
Finally, most observational studies of hyperactive children 
have reported percent agreement reliability. Use of the 
statistic in this study allows direct comparisons between 
this observation system and those used by other researchers. 
School Notes 

To supplement classroom bbservatibh data arid to measure 
how teachers perceived hyperactive childreri iri class. School 
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Notes were developed for each of the hyperactive boys in the 
study. Notes were comprised of the four or five school 
behaviors that each child had trouble demonstrating on a 
consistent basis. Two of these were academic behaviors and 
two were social behaviors. items were selected by each 

child's teacher from a comprehensive list provided by the 
Project Co-Directors CAppendix B). Each item was rated 
daily on a scale from one to five. A score of one indicated 
that the behavior did not occur at all; a five indicated 

that it occurred all the tittie. Each teacher completed these 
ratings st the end of each school day and gave the note to 
the hyperactive child to tal<e home to his parents. Parents 
returned completed School Notes to project staff on a weekly 
basis. A sample of a completed School Note is presented in 
Table 12. School Notes for all eight boys can be found in 
Appendix G. 

Research assistants totalled each child's daily ratings 
on a weekly Basis. To standardize scores* ratings were 
converted to a 25 point system. Total scores ranged from 5 
to 25. The higher the score, the better the child's school 
behavior. 

Hom e B^ e ha v4^> He^or^s 

To assess the behavior of hyperactive children at home* 
the frequency of ten problem behaviors were recorded on a 
daily basis during the placebo trials of this study. These 
behaviors were selected by each child's parents from a 
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Table 12 
Completed School Note 



How Steve did at school today: 



Not 
at all 


Very 
little 


Moder- 
ately 


Most of 
the tline 


All 
the t 


Worked without 

DISTbRBiNS OTHERS 


1 


2 


3 




5 


Stayed in seat during 

CLASS PERIOD 


1 


2 




® 


5 


tiSTENED TO AND FOLLOWED 
TEACHER'S DIRECTIONS 


1 


2 


3 


Q 


5 


Complied with first 

REQUEST 


1 


2 






5 


FINISHED HIS WORK IN CLASS 


I 


2 


3 


S) 


5 


Hthfr 


1 


2 


3 




5 




Signed ■ f^A^^MAA^ 



LDS/RKG 11/78 



(teacher) 



Date 
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comprehensive list jsrbvided by the Project Co-Directors 
(Appendix B). In this uay; Home Behavior Reports were 

tailored to the problems of the individual child. At the 
end of each day, parents circled the number of times each 
problem behavior occurred on a scale from zero to four. 
They also recorded the number of hours each of them spent 
uith the child that day, A sample of a completed Home 
Behavior Report is presented in Table 13. Home Behavior 

Reports for all eight subjects can be found in Appendix G. 

Parents returned completed forms to project staff each 
week. Research assistants calculated the total frequency of 
the ten problem behaviors for each day. Scores ranged from 
0 to 40, with lower scores indicating fewer problems and 
therefore, better behavior; to correct for variability in 
total problem behaviors due to the varying number bi hours 
spent with the child, a further calculation was made. The 
total number of problem behaviors was divided by the highest 
number of hours spent with the child by either parent bh a 
given day. This calculation yielded the number of negative 
behaviors per hour displayed by the child at home. 
P r e -Pb s^ Neasu r es 

In addition to daily data, a battery of pre-post 
measures was administered to each hyperactive child to 
gather additional information on the effects of treatment. 
All eight boys were brought by their parents to the Center 
for Educational Research at Stanford for testing on two 
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Cehler for Educational Research at Stanford 




Self-Control for Kids Project 
Parent Checklist 



How many times did David do these behaviors today? Circle the appropriate number. 



1. Hit sibling (slap, kick, pinch) 0 

2. Hit parent . ^ 

3. Argued or talked back to parent 0 

4. Failed to comply with first 
requests * 0 



5. Used abusive language, gestures 
or swore 

6. Got up and dovm while eating 

7. Touched or destroyed other 
people's things 

8. Played with dangerous things 

9. Failed to control himself 
when angry 

id. Threw objects across the 
room or at people 



1 
1 



© 

2 
2 



3 
3 

3 
3 

3 

© 



<5 or more 
A or inbre 
A or more 



A/or more 

A or more 
A or more 

A or more 
A or more 

A or more 

A or more 



Additional Comments: _ / ^ ^ \ jiJno»>^\ 

Uj^^Te;> To Cir^<i Oot rnt ^ V 



Approximately how many hours did each of you spend with David today? 
Joanne / 2. Ed 



Completed by 



I Jbarihe 



Other 



Date 



SCHOOL OF EDOCATION STANFORD UNIVERSITY STANFORD, CALIFORNIA 94305 (415) 497-4717 
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Saturdays^ one during baseline and one at the end of 
treatmiBht. Both times, parents had been instructed to 

uithhold their child*s medication. Boys oh methyl phehi dat e 
did hot receive medication after 3 PM the Friday before. 
Boys oh pemblihe did hot receive medication after 8 AM the 
Thursday before. On each testing occasion, boys 

participated in seven different activities over a two and 
one half hour block of time. Some measures assessed 
academic progress, others social interaction. Project 
Co""Directors and research assistants served as examiners oh 
both occasions. 

In total, the results of six different pre and pdsttest 
measures are reported, yielding tuelve gain (difference) 
scores for each child in the study. Tests were selected on 
the basis of hou tjell they satisfied the following criteria: 

1. consistency with measures used in previous 
research so as to allow comparison of current 
findings with past results. 

2. sensitivity to differences between normal and 
hbh-treated hyperactive children. 

3. sensitivity to the presence of stimulant 
medication in the hyperactive child. 



ability to assess some aspect of cognitive^ 
intellectual, or academic performance. 
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Wid e Range Achi ev e tn e h t T e s CgBAH) ^ 

Read iria . Level 1 of the reading subtest of the WRAT 
ijas Used to measure the child*s ability to recognise and 
name letters and to pronounce words. The test uas 

administered according to instructions outlined in the 1965 
revised edition of the Hanaal of Instructions. 

ft total ran score of 100 uar possible on the reading 
subtest: 25 points for letter naming and recognition, and 
75 points for word pf onunc i a t i qn , Subjects under eight 

years of age were administered both parts of the test. 
Children eight years and older began the test at the word 
pronunciation part. If they correctly read the first line 
of words in this part, they were assumed to have been able 
to successfully complete the previous letter naming section 
and were automatically awarded the 25 points. For every 

word pronounced correctly within the ten second limit, an 
additional point was earned. 

Testing was continued until twelve consecutive 
pronunciation failures were recorded. Raw points were 

totalled and converted to srade norms following the schedule 
provided on the test blank. Achieved grade equivalent was 

compared to actual grade equivalent to produce a standard 
score for the subject. Standard scores are ribrmally 

distributed with a mean of 100 and a standard deviation of 
15. Data analysis procedures were performed on the 
difference scores obtained by subtracting the pretest 
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standard score from the pdsttest standard score. 



Ma th . Level 1 of the arithmetic subtest of the MRftT 
uas used to measure each child's ability to count* read 
number symbols, solve oral problems and perform written 
computations. the test was administered according to the 
1965 revised instructions. 

ft total raw score of 63 was possible on the arithmetic 
subtest: 20 points for the oral part and 43 points for the 
written part. All subjects began the test with the written 
part. Those children who were less than eight years of age 
and those who scored less than five points on the written 
part were administered the oral part# also. If the child 
scored more than five points on the written part, he was 
assumed to have been able to successfully complete the oral 
part and was automatically awarded the 20 points. He earned 
an additional point for each written problem he completed 
within the ten minute time limit. Raw points were totalled 
and converted to grade norms following this schedule provided 
on the test blank. Standard scores were calculated and from 
them pre to pdsttest gain scores were computed. Gain scores 
were then subjected to data analysis. 
Mechs 1 er In t el i i gence Seal e for eh i 1 d ren ^ UIISC ) 

Cod i nq subtest . The coding subtest of the UiSC was 

used to measure the child*s ability to sustain attention 
during a repetitive task. This particular subtest was 

chosen because it is one of the few intelligence measures 
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uhich has dembhst rated the effectiveness of drug treatment 
for hyperactive childriBn on any consistent basis: The 
coding subtest tjas administered according to instructions 
provided in the 1949 tester's manual. Subjects under eight 
years of age uere given coding test ft and subjects eight 
years and older uere given test B. 

Subjects were given two minutes to copy the markings on 
a standard set of stimuli to a set of blank stimuli. The 
child scored one point for each blank he filled in 
correctly. The maximum score for test A was 50 and for test 
B the maximum was 93. Pre and posttest gain scores were 
calculated and then subjected to data analysis. 
If R tch i ^vq^ Fami 1 i ^-r Fi gu r e s T e s t (HffT] 

The MFFT was used to measure re 1 ec t i on- irtipu 1 s i v i t y . It 
ccrisisted of \H sets of pictures of familiar objects and 
animals, two practice and 12 test items. The child was 
shown a standard stimulus and simultaneously six similar 
ones and was required to choose the one picture from among 
the six alternatives which was identical to the standard, 
if the child made an incorrect choicei he was told he made 
an error and that he should look again. All responses were 
recorded until he made a maximum of six errors or got the 
item correct. Two variables resulted from this test. The 
total number of errors was recorded Up to a maximum of 72. 
In addition, the time it took the child to make his first 
response was recorded to the nearest half second. This 
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measure was taken for each of the 12 items and a mean 
latency to first fespbrise uas then calculated: 

A child is considered to ha\^e become less impulsive if 
between pre and posttesting, he shows a decrease in total 
errors F an increase in mean latency* or both, 
Por t eus Naze Test 

The Vineiand revision of the Pbrteus Maze test was used 
to in ea sure ability to sustain attention and to plan and 
control visual-motor responses. It consisted of ten 

progressively more difficult mazes* beginning with a maze 
appropriate for a five year bid and concluding with an adult 
itiaze. The subject was instructed to draw a line from the 
start of the maze to the finish without crossing any lines, 
or going into any blocked spaces. He was told that the test 
was not timed and that he could stop anywhere along the maze 
to decide where to go as long as he did hot lift his pencil. 
If the child entered a blocked space* he was tbld he made an 
error and given a duplicate maze to begin again. The child 
continued bh a maze Until he erred a predetermined number of 
times or Uiltil he successfully completed it. All testing 

was stopped when the child failed any three mazes. 

Two variables resulted from this test. The child's 

performance was scored both quantitatively and qualitatively 
using the Vineiand procedures (Porteus* 1955). Tb bbtaih 
the quantitative score (TQ score)* the highest maze passed 
in the allowable number of trials was Used as a ceiling and 
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from it, one-half year was deducted for every previously 
Unsuccessful trial. This resulted a test age from 5 to 17 
years. The test age uas then compared to the child's 

chronological age using the tables provided in the 
procedures. The TQ score resulted from this comparison. 
The TO. score is considered similar to ah Intelligence 
Qu o t i en t . 

To obtain the qualitative score CQ score), each maze 
was examined for quality of execution. Points uere 

accumulated for a variety of perfdrmanbe errors, including 
crossed line, lifted pencil, cut corner, changed direction 
and blind alley entrance. There was no maximum number of 
negative points that could be accumulated^ but the higher 
the Q. score, the uorse the performance. 

A child was considered to have become more plahful and 
better able to sustain concentration if his TQ score 
increased and/or his Q score decreased between pre and 
posttest ing . 

Th e Coppersmith f - Est ^?^ Irivorit brv C g E J. ) 

This test was used to measure the child's feelings of 
self worth. It consisted of 58 positive and negative 
statements about oneself that the child was asked to answer 
as either "like me" or "not like me." The higher the score 
on the SEI, the more likely the child is said to regard 
himself. Forms and answer sheets used can be found in 
Appendix H. 
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The inventory items sort into five subscales: home* 
school* social, general self and lie scale. Items having to 
do with the child's relationship uith his parents are part 
of the home subscale. Items piertaining to the child^s 
performance in class and on academic tasks are part of the 
school subscale. This dissertation will report the results 
of Chang es in the home and school sabscales as well as 
changes in the total self-esteem score. 

The eoopersmitfi Self-Esteem Inventory was selected as a 
dependent measure in this study because there is evidence 
that hyperactive children have louer self-esteem than 
cdmparisbh children CCampbell et al., 1977). Whether drug 
or behavior therapies cdUld have any effect on self-esteem 
uas a question of considerable interest. isince previous 
research with hyperactive children utilized the SE1» this 
scale was chosen for this study. Its test-pretest 

reliability is reported to range from .88 over five weeks to 
.70 over three years C Coopersmi th » 1967). 
Fh vs i acn 1 € rtpw^tfr 

Growth over the 17 week period of the study was 
measured in terms of gains in height arid ueight. Body 
weight was measured at pretesting arid at posttesting using a 
350 lb capacity fulcrum scale. Height was measured at the 
same time using a height calibrator ( bet ec t o-Iled i c ) . 
Mieasures were rounded to the nearest quarter inch or quarter 
pound. Each subject's height and weight was compared to 
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that for all boys his same age using data from the National 
Center for Health Statistics (Hamill, Drizd, Johnson, Reed; 
Roche, e Moore, 1979), Comparisons resulted in percentile 
height and percentile weight for each of the eight boysi 
Percentile changes between pre and posttesting indicated 
gr eater-than--expect ed gains or losses in growth. 

Data Anal ys is 

Data for each of the eight subjects were first graphed 
and examined visually to detect the effects of treatment 
over time. Visual inspection was an informative method of 
analysis in some cases. However, in other cases, trends in 
the data were ambiguous to the naked eye. Therefore, visual 
inspection was employed as the primary method of data 
analysis only when it was clear that there were rid 
differences between baseline and treatment phases. Data 
which appeared to change even slightly from baseline to 
treatment were analyzed using inferential statistical 
procedures . 

Standard parametric statistics such as analysis of 
variance and regression procedures are inadequate for the 
analysis of time-series data for two reasons. First, 
parametric statistics are based bh the assumptibri bf 
independence bf errbrs. This is hbt typically the case for 
data cbllected bri the same individual over time. Rather; 
successive data points and their associated errors are often 
correlated with one another. Analyzing time-series data 
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using parametric statistics violates the assumption of 
independence of errors and can result in inflated Type I 
error and inaccurate conclusions regarding the effects of 
treatment (Glass, Willsoht £ Gottman> 1975; Scheffe* 1959; 
Kratochwill, 1978) . 

Second, parametric statistics do hot hrve the 
capability of assessing patterns of change over time. 
Time^series data can change in n number of Uays as a result 
of intervention. The level of the series may increase or 
decrease, the slope may reverse direction or become flatter 
or steeper* or both level and slope may change. Failure to 
assess both level and slope changes can result in faulty 
conclusions regarding the effects of treatment. For 
example, if behavior during baseline is improving and this 
trend continues during treatment* one might conclude using 
standard parametric statistics that treatment had a 
significant effect. The mean of the intervention phase 
would be higher than the mean of the baseline phase, in 
fact* treatment probabiy had no effect in this case as the 
slope of the series did not change- Parametric statistics 
also often fail to detect changes betueen baseline and 
treatment that are significant. 

The limitations of standard parametric statistics for 
time-series data make other methods of analysis necessary. 
Data in this study uere analyzed using Autoreg ress i ve 
Integrated Mbvirig Average (ARIMA) procedures (Glass et al.* 
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1975) . 

Au t o r eg r es s i V e I n t ect rat ed M o v i n^g^ A verag e Procedures 

The Autoregressive Integrated Moving Average procedure 
is a statistical method designed to assess patterns oi 
change in time-*series data. Data analysis consists of two 
steps. Firsts tlie underlying model of the series is 

identified. Hext^ this model is used to transform data so 
that dependency between data points is removed. The 
transformed data is then subjected to standard t-tests to 
determine uhether changes in the level and slope oi the 
series are significant. ARlHA procedures uill be briefly 
described here. The reader can supplement this description 
by referring to (Slass et al. M973) and (jbttmah and Glass 
( 1978) . 

r d eh t i f yinct the Model 

Identifying the model involves determining the extent 
to Nhich three possible sources of dependency betoeen data 
points influence a time-series. First, the series may be 
stationary or non stationary; that is» it may fluctuate 
around a constant level or may drift upuard or dbunuard. 
this property is represented by the parameter d.. Secbnd> 
the series may be influenced by ah autbregressive process in 
uhich an observation at a given time is predictable from the 
true score at previous bbs ervat i bhs . This property is 

denoted as Third, the series can be influenced by a 

moving averages process in uhich an observation at one point 
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in time is dependent upon previous random error in the 
series. This property is denoted as a.; 

The parameters i,, sind a. are estimated by examining 

the correiograms of the lagged autocorrelation coefficients 
for baseline and treatment pljases* Because an intervention 
can inflate correlations spuriously* correiograms are 
computed separately for data in baseline and treatment 
phases* and models are identified for each. In series uihere 
the models of each phase differ, cbrrelatibhs are averaged 
to yield the cbrrelbgram used in estimating the series 
pa ramet e rs , 

The first parameter* ^, represents the degree of 
differencing required to produce a stationary series. If 
the lagged autocorrelations drop to zero after a few lags, 
the series is considered stationary* and ^ is assigned a 
value of zero. If the lagged autbcbrrelati bhs fail tb drbp 
to zero fairly quickly* the series is characterised by 
deterministic drift. This source of dependency is removed 
by differencing the data. In this case ^ is assigned a 

value greater than zero depending on the degree of 
differencing required to produce stat ionarity . Once ^ has 
been identified* 2. and a. can be estimated. The lagged 

autocorrelations in an aut oregressive process (£) drop to 
zero exponentially (e.g. .B3» .26* .05) uhile the lagged 
autocorrelations in a moving average process (gt^ drbp tb 
zero abruptly (e.g. .53* .03* .00). 
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It should be pointed out that model i d eh t i f i c at i bh is 
ah ambiguous process. Lagged autbcbrrelat ions rarely 

display the clear patterns described here. Iri this 

research, uheh the model cbuld hot be readily identified, 
several different mbdels uere tested. The model which 

yielded the Ibuest error variance Cor best fit) was chosen 
as appropriate. 

Assess i iiq the Ef f ec ts of In t erven 1 1 on 

Oiice a model has been identified, intervention effects 
can be tested. The raw or differenced data are first 

t rans f orm^ed mathematically to remove the identified sources 

m 

of dependency* between data points. A least squares solution 
is then applied to the transformed data. This solution 
yields estimates of level> level change, drift, drift 
change, and the probability that level and drift changes 
occurred by chance. The probability value associated with 
the solution which results in the smallest error variance is 
used to determine the effects of intervention. 

Summa r y 

Eight hyperactive boys were selected for this study 
using a comprehensive screening procedure which insured that 
the stimulant medication they had been taking had a positive 
effect on their behavior. The boys ranged in age from seven 
to ten years old and had a mean IQ of 108. Six of the boys 
took methyl phenidate (Ritalin) to control their 

hyperactivity; two took pemoline (Cylert). All had been 
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taking medication for at least eight months and up to nine 
years . 

Subjects were randomly assigned to treatment. Four 
boys received a combined treatment. They received 36 hours 
of special instruction in self-control of hyperactive 
behavior uhile their parents attended an eight session^ 
tuehty hour course on the management of hyperactive 
children. The parents of tub other boys uere assigned to 
child management classes only; their sons received no 

direct instruction. The last tno boys served as delayed 
treatment controls. they participated in all assessment 

procedures but did not receive behavioral treatment until 
the completion of the study. 

As part of treatment the six treated subaects uere 
gradually uithdrauh from medication according to 

individualized schedules. Five of the six boys reached 
their goal of total uithdraual in an average of 8.^ ueeks . 
The parents of one boy refused to continue nithdraning 
medication once he reached 33^C of his original dose; the 
tno control subjects remainad on full medication throughout 
the study to provide information on the progress of 
hyperactive children receiving drug therapy only. 

Subjects uere assessed by a variety of measures over 
the 18 ueek period of the study. three dependent measures 
provided time series data: classroom bbservat ions » School 
Rotes, and Home Behavior Reports. Classroom observations 
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uere conducted by trained nonpartici pant observers three 
days per ueek Using the Hyperactive Behavior Observation 
System (HBOS). The reliability of each observer was checked 
an average of once every 2,85 weeks. Percent agreement 
reliability averaged 95. 25^ across all codes and all 
observers. School Notes were completed by each bby*s 

teacher at the end of the school day and provided a more 
global rating of classroom hyperactivity. Home Behavior 
Reports were completed by each bby*s parents every evening 
and provided a measure of hyperactivity at home. Classroom 
observations. School Notes> and Home Behavior Reports were 
analyzed using visual inspection and Au t o r eg r es s i ve 
Integrated Moving Average (ARIMA) procedures. 

In addition to daily measures* a number of pre-post 
measures of academic achievement* cognitive functioning* 
self-esteem and physiological growth were administered. 
These data were analyzed using analysis of variance 
procedures . 
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RESULTS 
Data Analysis Procedure 

three types of data were collected continuously over 
baseiine and treatment: c 1 as s r oom ' obs erva t i ons , teacher 
ratings of behavior at school* and parent frequency counts 
of negative behavior at home. These data were analyzed 
using the time-series methodology described by Parsonson t 
Baer (1978) and Gottman C Glass (1978). Graphs of the data 
uere visually inspected to determine if there uere 
significant changes during treatment in comparison to 
baseline. Where changes uere detected in either level or 
slope, statistical analyses uere conducted using the 
Au t o reg ress i ve Integrated Moving Average (ARIMA) procedures 
described in Chapter two. The ARIMA procedures were used to 
clarify if behavior during treatment was s i g n i f i i:an 1 1 y 
different from behavior during baseline. 

The results of data analysis procedures were 
interpreted somewhat differently than is usual in studies 
assessing the effect of a particular treatment for 
hyperactive children. Generally, treatment, whether drug or 
behavior therapy, is expected to d e cr e as e hyperactive 
behavior. Significant differences between baseline and 
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treatment indicate that the iht erverit i on is having ah 
effectr, that it is a successful therapy. This is an 

accurate i h t e r pr e t a t i bri if the subjects are given behavior 
therapy in addition to the psychostimulant medication they 
are currently taking. Decreases in hyperactive behavior 
could be interpreted as resulting from the new behavioral 
approach since drug therapy remained constant throughout 
baseline and treatment. 

in this studyr hbuever> drug therapy did not remain 
unchanged throughout treatment: the amount of medication 
bias gradually reduced. The six treatment subjects took 

their full prescribed doses of stimulants during baseline 
and took decreased doses once treatment began. This meant 
that behavior ubuld probably be optimal during baseline^ the 
period uheri the children were on 100% of their medications. 
If the behavioral treatment was successful at counteracting 
the.decrease in medicationr behavior would remain at the 
same level during treatment as it was during baseline. 
Nonsignificant differences between baseline and treatment 
would indicate that behavior therapy was having an effect. 
Although hyperactive behavior might hot s i gh i f i can t 1 y 
decrease over treatments the impbrtaht fact is that it did 
not significantly ihcrease. Ih shbrtr if statistical 
analyses resulted ih hbhs igh i f icant differences^ the 
behavibral treatmehts tested in this stuc3y could be 
cbhsidered success ful. 
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A second difference betuieeh this study and other 
treatment studies with hyperactive children is that in most 
studies^ the treatment period is considered a single entity. 
Only one statistical analysis is performed: that which 
compares the mean before treatment to the mean after 
treatment. In this study, because gradual medication 

withdrawal was conducted cbricomitaht to behavioral 
treatment, multiple statistical analyses were required. 
Treatment was divided into three phases ior each of the six 
treatment subjects, based upon the amount of medication 
taken during the day. Analyses were performed to compare 
behavior during baseline to behavior during treatment when 
the child was on iaa-505« of his medication (the 1 1 08-50% 
phase), on 49-25% of his medication (the T49-25% phase), and 
on 2^% or less of his medicatibh (the T24-0% phase). If 
there was a treatment phase during which behavior therapy 
was ho longer as effective as medication in controlling the 
hyperactive behavior of the child, these multiple analyses 
would most probably uncover it. if a child could not be 
withdrawn entirely from medication^ the minimum amount of 
the stimulant required to maintain his baseline level of 
behavior could be determined. 

A specific procedure was developed to determine how 
much medication could be withdrawn from the six treatment 
subjects without resulting in a significant increase in 
hyperactive behavior. The same procedure was used for 
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Difference Scores; School Notes» and Home Behavior Reports, 
the three types of time-series data collected in this study, 
the procedure involved two steps; an overall treatment 

analysis and three or more phase analyses; 
G\^r a ] 1 Treatment j^n a i vs is 

Data for each subject were individually graphed and 
visually inspected for changes in either level or slope from 
baseline to treatment. Data were subjected to statistical 
analyses to determine if any changes that occurred over the 
total It* week treatment were significant (Baseline vs. 
Treatment). This analysis uas the only one performed for 
the control. Subject 7, because his medication dosage 
remained the same throughout the entire treatment. Subject 
8, also a control, did not adhere to his original dosage 
thrbughbut treatment. On the advice of his physician and 
with the approval bf his mbther. His medicatibn uas 
increased to appr bximately double the amount of medication 
he uas taking during baseline. This increase began during 

thie seventh ueek bf treatment arid cbritiriued through ueek 
#10. During the el even th arid tuelfth ueeks of treatmerit. 
Subject 8 uas returned to his original medication dosage. 
In ueek #13, his dose uas again doubled and continued at 
this level through the remainder of treatment. the data for 
subject #8 uere divided into phases based on amount of 
medicatibn taken> and special analyses uere conducted to 
cbmpare these various phases to baseline; Child 2, a 
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treatment subjects also did hot adhere to his medication 
schedule. His parents uithdreu medication as advised by the 
project staff until he reached 33% of his baseline dose; At 
this point, the parents began to increase, rather than 
cbhtihue decreasing his medication, so that by the end of 
treatment, he uas taking 58% of his original dose. For this 
reason, special phase analyses were conducted on the data of 
Subject 2. 
Phase Analyses 

Phase analyses involved several steps. First, baseline 
data were compared to data from the first treatment phase, 
7100-50%, using visual inspection. If any changes in level 
or slope were detected, statistical analyses were performed 
to corroborate these changes and to determine if they were 
significant. If significant changes occurred at the 

T10D~50% phase, it meant that the child could not be 
withdrawn from any ambuht of medication without a 
deterioration in behavior. Further phase analyses were 

terminated in this case. 

If no significant changes occurred at the TIOO-50% 
phase, phase analyses continued. Baseline data were 

visually compared to data from the first two treatment 
phases, T16d-50% and T^9-25%. Again, if changes were 
visually apparent, statistical analyses were performed^ 
this time comparing baseline data to treatment data up to 
the point the child was withdrawn from all but 25% of his 
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medication (T16G-255{5: if significant changes occurred 

daring these tuo phases, it was assumed that someuhere 
between 49/« and 2SU of his medication the child became 
significantly more hyperactive than during baseline. To 
test this assumptibhf a statistical analysis was perform ed 
comparing baseline to treatment data when the child was 
taking Q9% or less of his medication CTQ9-0%}. If this test 
was significant, the child could be withdrawn from 50M of 
his medication using a behavioral treatment. 

If the results of the baseline vs. T100--25% test were 
nonsignificant, phase analysis was continued. Baseline data 
Here compared to data in the last treatment phase, TZ^-Oy* to 
decide if any differences in behavior when the child was oh 
less than 252^ of his original dose were significant. If 
significant, it was concluded that with treatment, total 
withdrawal of medication could be accomplished. A diagram 
of the data analysis procedure described above appears in 
Figure . 

A variety of different data analysis procedures could 
have been used to test if behavioral changes occurring at 
various treatment phases were significant. The particular 
procedure described above was chosen for two reasons. 
First, it was the most economical. That is, the procedure 
required a small number of tests to determine at what point 
in treatment there was a significant behavior change. 
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Diagram of Data Analysis Procedure 
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Seconds this procedure was the most fitting to use uith 
t ime--s er i es data since it allbued the analysis 6i phase data 
as part bi a continuous trends rather than in isblatibh. 
Using this procedure, the m9^25% pHase was never directly 
compared to baseline. This phase was always tested as part 
of either the T100-25% or ^^9-0y. |3hase. Changes in isolated 
phases such as ^^9-25^ were hot of interest in themselves , 
but drily as part of a continuous trend. 

This data analysis procedure did have a limitation: 
th.e longer the treatment phase being compared to baseline, 
the greater the possibility that changes occurring in 
isolated phases would be obscured. For example, a 

significant impro-^vement or deterioration in behavior during 
the T49~355C phase might not surface when the scores during 
baseline and the longer T1 00-255C phase were compared. To 
compensate for this problem, mean scores were inspected for 
each subject to detect any large change during the T^9~25% 
phase. If such change occurred, further analyses were 

performed to isolate the most probable point at which 
behavior showed a significant improvement or decline. 
Basel Ine Data 

The purpose of this study was to find out if 
withdrawing medication, while providing a behavioral 

treatment, would maintain behavior at the same level as 
recorded during baseline. Since baseline data served as the 
standard against which treatment data were compared, the 
pattern of baseline data was of considerable import. 
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Ideally in intensive design research^ Baseine data are 
collected until there is a stable pattern in the data before 
treatment is begun, tn this study^ this ideal uas attained 
for seven of the eight subjects on all three types of data, 
the only exception uas the Home Behavior Report data for 
Subject 4. The number of negative behaviors per hour he 

displayed at home shoued a significant upuard drift across 
baseline. This positive trend indicated that his behavior 
as observed by his parents uas getting worse during the four 
weeks preceding treatment. Although drift in baseline is 
problematic when interpreting the results of ftRIMft analyses^ 
a trend toward increasing hyperactivity in this study is of 
less concern because the bias is against treatment. 
Treatment would have to exert a powerful effect over Subject 
4's home behavior to counteract the significant trend toward 
increasing hyperactivity. 

Table 1 presents trend data during baseline for all 
eight subjects. A positive trend in observed Difference 

Scores (e.g. .31) indicates that the behavior of the subject 
got worse during baseline in comparison to other children in 
his classroom. Conversely* a negative trend in Difference 
Score (e.g. -.SI) indicates that the subject got better 
behaved as baseline progressed. A positive trend in School 
Note data indicates that the subject got increasingly better 
teacher ratings during baseline and a negative trend 
indicates that he got increasingly worse School Notes. Home 
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TABLE 14 



TRENDS IN BASELINE DATA 



Observed ClassBehavibr Teacher Parent 

Differ ence Scores ScfeoojL Notes Home Sehavior Reports 



Subiect 


trend 






trend 


_t 




trend 


t 


df 


1 


- .31 


-1.00 


36 


.03 


.14 


55 


.00 


- .04 


100 


2 


.31 


-1.47 


36 


- .75 


-1.68 


60 


- .17 


-1.92 


115 


3 


- .02 


- .14 


46 


- .21 


-1.42 


68 


.01 


.48 


121 


4 


.09 


.57 


39 


;43 


1.61 


62 


.04 


2.01* 


112 


5 


.08 


.88 


43 


;09 


.39 


69 


- .07 


-1.23 


ii4 


6 


- .08 


-1.02 


40 


il3 


.74 


69 


.02 


.66 


94 


7 


.19 


1.29 


41 


- .13 


- .36 


55 


- .04 


-1.67 


115 


8 


.06 


.41 


39 


- .05 


- .25 


46 


- .02 


- .25 


92 



Note. A * indicates significant drift in baseline data at the p < .05 level. 
Degrees of freedom differ depending on the frequency of measurement. 
Class observations were made three days per week ^ School Notes were 
completed five days per week and Home Behavior Reports were made seven 
days per week i Differences in df between subjects on the same dependent 
measure are due to lagged treatment, absences df subjects or observers, 
or incomplete data provided by parents or teachers. 
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Behavior Report data Jollbu the sahie pattern observed 
Difference Score data: the more negative the trend* the 

better behaved the subject and the more positive the trend, 
the ubrse behaved he became during baseline. EKcept for 

Subject Q oh Home Behavior Reports, ho trends in baseline 
data were significant. In short, the stability in baseline 
data provided a nonbiased standard upon which to evaluate 
subsequent behavior. 

Changes in Classroom Behavior: Observations 
Behavioral observations of classroom hyperactivity uere 
the most objective of the t iSe-s er i es measures employed in 
this study. Observers uere naive to the nature and purposes 
of the studV> in contrast to other data collectors such as 
parents and teachers. Because of the greater objectivity of 
these data, results from observations uill be presented 
first. 

The Neanlhq of Pi f f erence Scores 

Three days per week the eight subjects in this study 
and comparison children in their classrooms uere observed 
using the Hyperactive Behavior Observation System (HBbS). 
Each observationresuited in tub scores per subject: the 
per minute amount bf bff^task* but^bf-seat, fidgeting, 
locomotibn, verbalization, and hbise for the target child 
and this same score for comparison children. These per 
minute figures uere used to calculate a Difference Score 
uhich represented hbu similar the hyperactive child's 
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behavior uas to that of comparison peers in his classroom. 
A Difference Score of 0 indicated that behavior of the 
hyperactive child was indistinguishable from that of his 
peers. ft positive Difference Score indicated that the 

hyperactive child display ed more negative behaviors per 
minute than his peeri . Conversely* a negative Difference 

Score indicated that the target child demonstrated less 
hyperactivity than his peers. The Difference Score put the 
negative behavior of the hyperactive child in perspective by 
comparing it to a behavioral norm for a particular classroom 
on a given day. 

Ef f ec t s of Treatment on Difference Scores 

Central tendency measures of Difference Score data are 
presented in Table 15. This table reports means and 
standard deviations for each treatment subject during 
baseline, overall treatment, the three phases uithih 
treatment, and any special phases appropriate for the 
individual child. Since the design of this study required 
that control subjects remain on full doses cf medication 
over the entire treatmeht, means and standard deviations for 
subjects 7 and 8 are reported during baseline and overall 
treatment only. No phase data were collected for control 
subjects, except special phase data for Subject 8. 

Four points should be made about the data in Table 15. 
First, the negative Difference Scores of four subjects 
daring baseline indicates that these subjects uere better 
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MEANS AND STANDARD DEVIATIONS OF DIFFERENCE SCORES BY TREATMENT PHASE 
FOR EXPERIMENTAL (1-6) AND CONTROL SUBJECTS (7-8) 



Special Overall 



1.05 1.94^ 





Baseline 


T100-50°^ 


T49-25Z 


T24-0% 


Phases 


Treatment 


Subject 


Mean 


SD 


Mean 


SD 


Mean 


SD 


Mean 


SD 


Mean SD 


Mean 


SD 


i 


-1.00 


1.79 


.02 


2.94 


.56 


1.91 


.88 


.38 




.41 


2.18 


2 


. - .79 


1.11 


~ .45 


1.27 


- .11 


.98 






-l.Uo l,/0 


- .47 


1.30 


3 


- .58 


1.54 


- .35 


2.16 


.86 


2.39 


2.78 


1.83 




.86 


2.48 


k 


.88 


1.94 


.05 


2.30 


.84 


.98 


1.48 


1.80 




.70 


2.08 


5 


1.01 


1.32 


.26 


.93 


1.18 


1.39 


,82 


1.57 




.65 


1.31 


6 


-1.14 


1.18 


-1.24 


.98 


.18 


.43 


.45 


1.30 




-.14 


1.37 


1 


.11 


1.70 
















.35 


i.oi 


8 


2.24 


1.69 














2.40 1.24^ 

n 


1.67 


1.78 



Note. A negative value (e.g., -1.00) indicates the subject Was less hyperactive than comparison children in 
his class; a positive value indicates the subject was observed to be more hyperactive. 

^ — __ _ _ _ _ _ _ 

Days Subject 2 received 50% or more of his original dose. 

^ Days Subject 8 received 200% of his medication for the first time. 

Days Subject 8 received 200% of his medication for the second time. tn 
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behaved than comparison peers in their respective 
classrooms. Perhaps the dosages of medication for Subjects 
1> 2> 3 and 6 caused them to be bver-contrblied in their 
c 1 ass r o om behav i o r . 

Seconds inspection of means across phases shous that in 
most cases there uas a gradual increase in means as 
treatment progressed. Four of the six treatment subjects 

became most hyperactive in the phase uheh they uere oh the 
least ambuht of medication* the 12^1-0% phase. 

Third* Table 15 clarifies that variability as measured 
by standard deviations uas relatively high for the subjects 
in this study. These boys did hdt demonstrate a consistent 
pattern of negative behavior. Instead* they exhibited both 
extremes on the behavioral continuum. They seemed to have 

especially ''good" and es pec i a 1 1 y- "1: ad " days as compared to 
other boys in their classes, 

A final point regards the tuo control subjects. The 
means and standard deviations lor Subject 7 uere relatively 
stable during the course of the study. This boy*s 

Difference Scores ?hdicated that oh full medication he 
behaved very much like the other boys in his class and that 
his behavior did not change much over the 17 ueeks . In 
short* he provided the type of data one uould expect from a 
control child who received no treatment and remained on his 
same medication dosage. However* this uas not true of 
control isubject S. His behavior uas much more variable. 
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The first tuo ueek period during uhich he took 200% of his 
original medication (Special Phase B), he behaved very much 
the same as when he was on 100%, The next period during 
uhich his dose uas again increased to tddU (Special Phase 
p his behavior improved substantially over previous 
levels. In shorts he provided someuhat unexpected data for 
a control subject. 

To determine whether changes in Difference Scores 
betueeh phases were significant, visual inspection and 
statistical analyses of the data were performed. Graphs of 
Difference Scores are displayed in Figure 5- Results of 

visual inspection and ftRIflft analyses of these data are 
presented in Table 16, For Subjects 1 - 6, this table 

reports the results of comparisons of baseline to overall 
treatments to treatment plus medication reduction to 50%, to 
treatment plus medication reduction to ^9-25%, to treatment 
plus medicatibri reduction to 2^*-0%, and to treatment plus 
special medicatibri phases. For cbritrdl subjects who were 
neither treated nor withdrawn from medication. Table 16 
reports comparisons of baseline to overall treatment and to 
appropriate special medication phases. 

In presenting the results of the ARIMA analyses^ the 
sign is used to indicate the direction of change : a + sign 
means that behavior improved significantly during this 
phase; a - sign means that behavior became significantly 
more hyperactive during this phase. The prbpbrtibri 
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Figure 5 
DIf f cfetico Scores 
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Table 16 

Results of Visual Inspectlbh and ARIMA Analyses of Difference Scores 

















Subjects 


BaseXtne vs. 


Basettne vs. 


Baseline vs. 


Baseline 


vs. 


Baseline vs. 








T^9-25Z 


T2^-0% 




Special Phases 


1 ^ Eevel 


NS 


NS 


- p <.0l 








^\ Slope 


NS 


NS 










2 A Level 


NS 


KS 








— a 
NS 


/-\ biope 




no 








+ p< .05^ 


3 Level 


- p <.10 


NSVI 


- p <.O01 








... 

A Slope 


NS 


NSVI 










2i ^ Level 


NS 


NSVI 


^ 


NS 






/\ Slope 


NS 






+ p < .05 






5 A Level 


NS 


NS 




NS 






A Slope 


NS 


NS 




NS 






6 A Level 


NS 


NS 




- p <.oi 






A Slope 


- p <.05 


NS 




NS 






7 A Level 


NS 












A Slope 


NS ' 












e A Level 


NS 










NSVI^ Ns"^ 


Aslope 


NS 










NSVI^ NS*^ 

















Note, A sign l^idlcates that behavior Improved. 

A slRh indicates that behavior became more hvoeractlve. 

NSVI Indicates that changes were iibhslghlf leant by visual inspection. 

*rlays Subject 2 received iore than 50X of his original dose. 

b-_ _ - - 

Days Subject 8 received 2002 of his nedlcatlbh for the first time. 

^Days Subject 8 received 2bbZ of his medication for the second time. 
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indicates the prbbabiiity of the observed change. Since 
behavior during treatment phases could have become better or 
worse/ two-taiied t test probability values are reported for 
ail ARirift analyses. 

The first column in Table 16 presents the results of 
comparing baseline level arid slope data to level aiid slope 
data for the entire treatment. For control subjects, this 
is a meaningful analysis, since they received no treatment 
and ubuld not be expected to shbu significant changes over 
time. For treatment subjects, however, this global 

comparison is probably not the most informative one because 
it does riot take into account the variable doses of 
medicatidri administered throughout the lengthy treatment- 
Only one of the six treatment subjects, 6, shoued any 
significant change in Difference Score accdrdirig to the 
Baseline vs. Treatment analysis. Means arid standard 

deviation data in Table 15 indicate that perhaps more 
detailed phase arialyses ubuld result in different 
conclusions . 

The remairiing data in Table 16 report the results of 
the phase arialyses. The second column presents; the findings 
uheri baselirie level and slope data were compared to level 
arid slope data during the first phase of treatir.ent> when 
subjects were administered between 100 arid SOU of their 
medications. There were no significant chariges iri 

Difference Scores during this phase of treatmeril. All siK 
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triBated subdects were Mithdrawh from at least brie-half of 
their current medications withbut adverse effects bri their 
classroom b eh a v i b r . 

Further review bf Table 16 makes it clear that the 
tjithdrawai of more than 50% of the child's medication 
increased the likelihood that classroom behavior became 
significantly more hyperactive. Four subjects showed no 
significant differences at 149-25%^ but two did. Subject 1 
showed a deteriorating level and slope in his data at 
T49-25%. Subject 3 showed a highly sigriificarit increase in 
the level bf his hyperactivity at this phase bf treatment (p 
< .001). Fbr these twb boys, the combined self-control and 
behavior management treatment seemed powerful enough to 
permit the withdrawal of 50% of their medication> but ho 
more. 

However* the baseline data for subjects 1 and 3 make 
interpretation of these results somewhat less clear. Bbth 
boys had large negative Difference Scbres at baselirie. They 
began this study bri doses bf medicatibri that controlled 
their behavibr sb well that they acted appreciably 1 ess 
hyperactive than their "normal" peers. As treatment 
progressed and medication was withdrawn. Subjects 1 and 3 
began to act more like other students in their classes. 
Although these changes were statistically significant* they 
appear not to be clinically significant. That is, although 
their behavior is significantly worse at the T49-^25% phase 
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than it uas during baseline, it is stiit not aberrant uhen 
compared to the behavior of their classroom peers. it is 
probably not until the T24-D% phase that the behavior of 
these two boys becomes clinically deviant. it is then that 
the mean Difference Scores show marked changes; from --1.(50 

at baseline for Subject 1 to .88 and from -,58 to 2.78 for 

\ 

Sub J ec t 3 . 

The fourth column in table 16 presents the results of 
comparing baseline data to data during the final phase of 
treatment, when subjects were administered less than 25% of 
their original doses of medication. At ^2^-^y*, Subject 6 

showed significant deterioration in his classroom behavior. 
Another, Subject ^, showed a significant slope change during 
this phase, indicating that his behavior was getting 
increasingly h^tt er . Subject 5 showed no significant 

differences between behavior at baseline and behavior during 
the final treatment phase. The data for Subject 2 could not 
be analyzed for the baseline vs. T24-Q% phase because he was 
never administered less than 335$ of his medication. 

Special phase analyses were required because the 
parents of two subjects did not follow the original research 
design. For Subject 2, withdrawal of medication was halted 
by the parents at week i15 and his dosage was increased to 
5D% of his original amount. An ARIMA analysis was conducted 
to determire whether his behavior changed significantly 
between baseline arid the T50% or more treatment phases 
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Results shbued a positive slope change but ho level change. 
A similar situation occurred uith the parent of Subject 8/ 
who began giving her son 2bO*A oi his original dose of 
medication at two different points in treatment. The 
statistical analyses resulted in no significant differences 
in behavior between baseline^ when the child was taking 1905^ 
of his medication^ and either the first or second T2b95< 
phase. For this boy, twice his daily dose of stimulants did 
no more to control his classroom behavior than the original 
prescribed amount. 
Summa r v o f Observational Data 

With behavioral treatment, two subjects were 

successfully withdrawn to 505€ of their original medication 
dose without demonstrating any significant increase in 
hyperactivity. One subject was successfully withdrawn to 
3 3% of his original dose and another to 255s of his original 
dose. The remaining two subjects were completely withdrawn 
from stimulant medication without adverse effects. Both 
control subjects, one of whom remained oh his brigihal dose 
and the other who increased his dose to 200^^, showed ho 
significant changes in observed classroom behavior during 
treatment. Their observed hyperactivity neither increased 
nor decreased over the course of the study. 

Changes in Class room Behavior: Teacher Ratings 
The teachers who provided data in this study were not 
naive to its purposes and goals. The six who taught 
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Subjects 1 - 6 kheu that these boys uere being given a 
behavioral treatment and that in addition^ they uere being 
gradually uithdrauh from their stimulant medications. The 
tub teachers of the controls. Subjects 7 and 8, knew that 
these boys uere not being given any treatment and that their 
medication dose remained the sama over the en tire study. 
Because of their knouledge, teachers uere considered 
potentially biased in evaluating subjects. Houever> the 
information they provided uas vieucd as essential, teachers 
offered a global perception of the child's behavior 
throughout the entire school day> father than a sampling of 
his behavior taken during a short period of his day. 

Because teachers might have been biased in their 
ratings of classroom behavior, correlational analyses were 
performed oh the data to measure the extent to uhich 
classroom observatibhs and teacher pefceptibns agreed. 
Althbugh cbrrelatibris betueen rating scales bf hyperactivity 
and behavibral observations of hyperactivity have been 
reported to be lou (Whalen slL mX* > 1978), results in the 
present study found higher relationships. Correlations 
between each subject's Negative Behavior Score for a given 
day and the score he received on his School Rote for that 
same day are presented in Table 17. Cbrrelatiohs for five 
of the subjects reached significance at the p < .05 level. 
The correlation bf Difference Scores and Schbbl Nbte Scbres 
for all eight subjects combined was -.36, p < .0 0 1....... With 
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TABLE 17 



CGRiStATIGN BETWEEN THE NEGATIVE BEHAVIOR SCORES 
REeORDED BY GIJiSSROOM OBSERVERS AND TEACHER 
RATED SCHOOL NOTE SCORES FOR THE SAKE DAY 



Subject r p Value 



i 


- .56 


< 


.001 


2 


- .23 


< 


.001 


3 


- .42 


< 


.01 


4 


- .31 


< 


.05 


5 


- .21 




.08 


6 


- .27 


< 


.05 


7 


- .16 




.15 


8 


- .02 




.47 



Note. The lower the Negative Behavior scores the better the subject 
. behaved. The lower the teacher rated School Note score, the 
v7orse the subject behaved, _ Therefore^ a negative correlation 
coefficient indicates the degree to which classroom observers 
and teachers agreed on the subject's behavior during the study. 
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the exceptibh of subject 8, for uhbm bbseryed and rated 
behavior correlated only minimally, . it appears that the 
teachers in this study were fairly accurate observers of the 
hyperactive boys in their classes, at least as compared to 
the observation data of classroom observers. Hote> however* 
that while statistically significant relationships were 
fouhdf most of the variance was hot accounted for by the tub 
measures, A correlation coefficient of -.56, the highest 
correlation for any of the subjects, still leaves 

approximately 7S% of the variance Unexplained ("-.SS squared 
minus 1 0 0 ) . 

The Meaning of School Note Scores 

Every school day> the teachers of each of the eight 
subjects in the study filled but a Schbbl Nbte> rating the 
bby's perfbrmahce bh U or 5 pbsitive classrbbm behavibrs. 
Ratings ranged from 5 to 25: the higher the scbre» the 

better the behavior. If behavibral treatments were as 
effective as medicatibn in cbntrbllirig the hyperactive 
child's behavior in class» School Nbte scores should have 
remained the same or increased during treatment. 

Effects fil tr??tmgnt jsin Schopi Hot? s?oreg 

Central tendency measures of School Note data are 
presented in Table 18. Baseline scores indicate that bh 
full medicatibh, six bf the eight subjects shbwed moderate 
School Nbte scbres. They rahged frbm 12.10 to 19,11 but bf 
a pbssible 25 pbihts. Twb s ub jec ts , however # displayed 



Table 1 8 

Means and Standard Deviations, of School Notes by Treatment Phase 



Subjects 



Baseline 



TlOO-50% 



T49-25% 



T2A-e% 



Special 
Phases 



Overall 
Treatment 



Mean SD Mean SD Mean SD Mean SD 



Mean SD Mean SD 



3 
4 
5 
6 
7 
8 



23.59 2.37 21.90 3.35 21.98 2.59 17.71 2.43 



16.90 3.84 18.30 4.47 12.72 3.98 



14.50 2.75 13.29 2.77 13.45 1.64 10.05 3.27 

12-10 6.02 12.60 5.33 12.90 5.27 14.72 4.57 

15.63 4.61 19.87 2.68 17.47 3.68 14.48 6.01 

19.11 4.40 22.66 2.74 15.30 6.00 21.01 3.40 

14.42 4.32 



21.38 3.19 



15.63^ 6.78^ 15.96 5.36 



12.36 3.11 

i3i5d 5.03 

17.27 5.07 

21.03 3.96 

15.65 3.85 



10.00^ 7.34^ 10.48 5.25 



13.13^ 3.22*^ 



Days Subject 2 recei^7ed 50% or more of his original dose. 

Days Subject 8 recei^7ed 200% of his medication for the first time. 

Days Subject 8 recei^7ed 200% of his medication for the second time. 
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extreme mean scores during baseline, brie High arid brie Ibu. 
Sub3 ec t 1 , a t r ea tment child, had a mean bi 23.59. As 
judged by his teacher, his behavibr iri class uas "near 
perfect". At the bther extreme uas Subject 8, a control 
child, uhb had a meari bi 7.17. Sirice the mi mi mum score on 
Schbbl Nbtes uas 5.00, this bby*s behavior in class uas 
rated by his teacher as being almost the "uorst possible". 

The fact that a treatment child began intervention uith 
an extremely high (positive) baseline score and that a 
control child displayed an extremely iou (negative) baseline 
score is someuhat bothersome for this particular research 
study. Regression to more moderate levels uas likely in 
both these boys* data. Subject 1 uould likely decrease his 
mean School Note score, rib matter hbu effective the 
treatment, and Subject 8 ubuld likely iricrease his score, 
despite the lack of treatmerit. For this reason, caution 
must be exercised iri iriterpretirig the ARIMA results for 
Subjects 1 arid 8. 

Graphs of School Note scores are displayed in Figure 6. 
Results of visual inspection and statistical analyses 
performed on School Note data are reported in Table 19. As 
uith Difference Scbres> five comparisons are summarized: 
one comparing baseline to overall treatment, three comparing 
baseline to the various phases bf treatmerit ,^ arid brie 
comparing baseline ;tb special phases duririg treatmerit. 
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Figure 6 
School Note Scores 
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table 19 

iiflults of Visual Inopectlbn^chd ARIMA Xnilyses of School Notes 



Subjects 



1 A Level 
A Slope 

2 A Level 
A Slope 

3 A Level 
A Slope 

4 A Level 
Zi Slope 

5 A Level 
A Slope 

6 A Level 
A Slope 

7 A Level 
A Slope 

8 A Level 
A Slope 



Baseline vs. 
Tt eat m e nt 



Baseline Vs. 
tlOO - 50Z 



Baseline vs. 



Baseline vs. 
T24-0X 



Baseline VB. 
Special Phases 



p <.05 
NS 

NS 
NS 

p<.D5 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 



- p < .05 
NSVI 



NS' 



NS- 
NS- 

HS- 



+ pCOS- 



NSVI' 
NSVI- 



+ p <.01- 

NS^^ 



p <.001 
NS 

NS 
NS 

NS 

p <-05 



NS 



+ p < .001 



+ p<.dl 
NS 



NS 



p< *05 



NS 



HS" 



+ p <,001^ 



NS 



Note. A "4-" sign Indicates that behavior inprbved. 

A sign indicates that behavior became nore hyperactive. 

NSVI Indicates that changes were nonsignificant by visual inspection. 

-*I>sys Subject 2 received sore than 50Z of his original dose* 

^I>ayi Subject 6 recaived 200Z of his medication for the first time. 

^bays Subject 8 received 200Z of his medication for the second time. 
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The first column in Table 19 reports the results of the 
cbmparisbri betueeri level arid slope data dur'irig baseline to 
level arid slope data for overall treatment. As was true of 
Differerice Score data> both control subjects showed no 
significant changes in their School Note scores over time, 
this was the expected pattern since they received no 
treatment. Of the six treated subjects/ two (Subjects 1 and 
3) showed significant declines in their School Note scores 
over the 14 week treatment. these subjects became more 
hyperactive over the period of behavioral iriterveritioh as 
perceived by their teachers. The behavior of the other four 
treatment subjects did riot charige s i gri i f i c ari t 1 y over the 
entire treatitierit. 

The riext portion of Table 19 presents the results of 
baseline versus T19b-505^ comparisons for the six treatment 
subjects. Whereas for Difference Score data> no treatment 
subjects showed any significant changes in behavior either 
in the positive or negative direction during the TIOO-50% 
phases this was riot the case for School Note data. Teachers 
perceived changes in four of the six subjects dUririg the 
initial phase of treatmerit: three subjects got 

s igrii f icarit 1 y better iri slope or level (Subjects 1, B, and 
6) arid brie got s i gri i f i cari t 1 y worse (Subject 1 in level). 
Fbr Subjects 1, 3, t S , these Chang es from baseline 
persisted through the T49-25% phase and no additional 
chariges occurred until medication was decreased to less than 
25%. 
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The fourth cblumh in Table 19 summarizes the results of 
comparing baseline liata to data during the final phase of 
treatment. At 2t»-0%, Subject 1 continued to show a 
significant increase in hyperactive behavior over the level 
he demonstrated at baseline. Subjects 3 and 5 who had shcan 
decreases in hyperactivity during previous phases now showed 
increases in hyperactivity in terms of level or slope 
changes. two subjects* k and 6, showed no changes over 
baseline even in this last phase of treatment. Subject 2*s 
data could not be analyzed for baseline vs. T2H--0% phase 
because he discontinued drug withdrawal at 33% of his 
original dose. 

It shou Id be pointed out that Subject 6 showed a 
significant deterioration in school behavior during the 
^^9-2S% phase. The decline in School Note scores is 

apparent in his means data (Table 18), on his graph (Figure 
6), and in the results of ARIMA analyses (Table 19!l. His 
level, which had been increasing, dropped p r ec i p i t i ous 1 y at 
this phase and his slope showed a significant decline. In 
the following phase, T24-D%, Subject 6*s behavior returned 
to the high levels of the Tldd-50% phase. It appears that 
his short-lived decline in behavior was a fluke, caused, 
most likely, by one or two low data points in ah unusually 
short treatment phase (five points in total). If we 

consider the pattern of his data across the entire 
treatment, we would most probably cbhclude that Subject 6 
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can be uithdraun irbm of his medicatibh withbut adverse 

effects on his beahavibr at schbbl. 

The last results in Table 19 are the comparison of 
baseline scores tb scbres bbtaiiied during special medication 
phases. During his T50% or more phase. Subject 2 showed a 
highly significant, positive slope change. that is, when he 
began increasing his medication to 5Q% and more* the teacher 
perceived his behavior as getting better. During Subject 

8*s first TZdt% phase* there were no significant changes in 
his School Note scores. During the second T200% phase* 

however* his scores significantly increased in level. His 
teacher rated him as markedly improved during this period. 

The significant changes in Subjects 2 and 8 during 
special phases is sbmewhat puzzling sinde both boys had 
previbusly taken ambUrits of medication equal to those 
administered during the special phases without displaying 
any significant changes in behavior. An explanation for the 
discrepancy in Subject 8»s data is the possibility that the 
drug he was given (pemoline) required several iSeks tb build 
up significant blood levels ,tb produce ah effect oh his 
behavior. Perhaps the first three week peribd when he tbbk 
2aa% of his medication was not long ehbugh tb attain such 
high blood levels. The second* much Ibnger peribd might 

have been adequate time tb reach these levels. If this were 
the case* we would have expected tb see a rise in School 
Note scbres sometime after the first three weeks during the 
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second 12005; phase. Unf o r t una t el y » because most of Subject 
8's School Hytes for weeks #11 through #15 uere either lost 
by the child or misplaced by the mother, visual inspection 
of the graph of Subject 8*s data could not confirm this 
hypothes is . 

Subject 2*s significant slope change at the T50% or 
more phase cannot so readily be explained by medication 
bibod levels. During much of the Lirst phase of treatment 
(T100^50H)> the amount of s^timulaht medication in his body 
uas much greater than that present during the special phase, 
1505; +. A more plausible explanation uas probably that 

expectancy played a role in improving the behavior of this 
child in class. When subject 2 realized his medication 
dosage was increasing, rather than decreasing to previously 
untried amrunts/ he expected to be better able to ciontrol 
himself. Anecdotal data lend some support to this 

hypothesis. The parents, teacher, and principal of this 
child expressed great fear during the last part of 
medication uithdraual. They felt that if his dosage uere 
decreased to less than 10 milligrams per day (33% of his 
original dose), the boy would "fall apart." When the 
parents began increasing the dosage to uhat they felt to be 
a "safe" ambuht (15 milligrams per day), they expressed a 
sense of relief as did the boy*s teacher. Perhaps their 

feelings uere communicated to the child and actually 
resulted in decreased hyperactivity. Or perhaps there uas 
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ho decrease in hyperactivity bUt only the perception of the 
teacher that the boy had improved. 
S^nvhvary oi Teacher Rat ihq Data 

Tub subjects uere completely uithdrawn from stimulant 
medication without adverse effects on teacher-rated 
classroom behavior. Two subjects were successfully 

withdrawn to 25% of their original medication dosage> and 
one subject to 33K wiEhout their teachers perceiving any 
significant increase in hyperactivity. The last subject was 
unable to be withdrawn from any amount of xhedicatibh without 
his School Note scores showing a marked decline. The 
control subject who remained bh his original dose of 
medication bver the entire intervention shooed no 
significant changes in behavior as rated by his teacher. 
The other control subject received significantly improved 
School Note scores during one of the periods when his 
medication dose was increased to 200^. 
Comparison of Pi f f erence Score ahth S^Hwb^r Ifb4re Data 

A comparison of Tables 16 and 19 shbws that Schbbl Note 
scores followed similar pattern^ to Difference Scores. Data 
gathered by bbservers and teachers cbhcurred regarding the 
effects bf treatment bh Subjects 2, ^, 7 and 8. Teacher 
ratings were mbre sensitive to the effects of medication 
wi t hd rawa 1 than observational measures for Subjects 1 and 5 
and less sensitive for Subjects 3 and 6. That is> 

bbs ervat ibhal data indicated that Subject 1 could be 
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withdrawn from 5055 of his medication with ho significant 
changes whereas School Note scores indicated that ho amount 
of medication could be withdrawn. Cbhversely» bbsef vat idrial 
drta shbijed that Subject 3 could be withdrawn to SDZ of his 
medication whereas the teacher did hot note a significant 
decrease in positive behavior until withdrawal approached 
less than 25%. 

Results from the two different sources of classroom 
behavioral data were generally consistent regarding the 
effects of treatment. For Subjects U, 5, and 6, behavior 
therapy was powerful enough to counteract the withdrawal of 
a minimum of 75% and generally as much as 100% of their 
medication. For Subject 2» the behavioral iritervehtidh 
allowed withdrawal from at least 66% of his medicatAbh» 
perhaps mbre^ if withdrawal had been allbwed tb cbhtihUe. 
Fbr Subje:;ts 1 and 3, behavior therapy appeared effective in 
replacing apprbximately 50% of their me.dication. 

Changes in Home Behavior: Parent Frequency Counts 
Parents were a major focus of the behavioral treatments 
tested in this research study. For this reason, d^ta were 
gathered on a daily basis to provide information on the 
behavior of the subjects in the home en\7ironment as well as 
at school . 

Tti^ f leanihcy sJ. Home Behavi ^^ R e port Scor e s 

Currently available parent rating scales of 
hyperactivity such as the Werry-Weiss-Peters and Cbhhers 
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(described in Chapter One) uere considered for use in this 
study as the measure of home behavior. Houever^ because of 
their §lbbal» subjective nature and their lou reliability 
upon repeated ad ministration, such rating scales uere 
avoided. Instead^ daily counts of negative behavior uere 
chosen as the measure of home behavior change. Each day the 
child's parents tallied the number of times their son 
displayed each of ten negative behaviors. The specific 
behaviors they observed throughout the day uere selected by 
them based on the individual problems of their boy. 
Behaviors uere clearly defined to insure accurate recording. 
A list of the ten behaviors for each of the subjects appears 
in Appendix G . 

The average number of problem behaviors per hour uas 
calculated each day based on hdu many negative behaviors a 
child damonstrated and hou many hours he spent with his 
parent(s). The range of daily scores was from 9 to 10 
negative behaviors per hour. the higher the scofe> the more 
hyperactive the child acted at home that day, 
Ef f ec ts of Treatment on Home Behavi or Rrep^r^t Scores 

Table 20 provides central tendency measures of Home 
Behavior Report data. During baseline. Subjects 1 - 6 
demonstrated between 1.38 and 2. 85 negative behaviors per 
hour. The most extreme mean scores were those of the two 
control subjects. Subject 7, with a mean of .81, presented 
the f eijes t behavior probl ems at home, as reported by his 



TABLE 2b 



JSANS MB ST^^ DEViATieNS OF BEHAVieU REPORT SCOKES BY TREA^NT PHASE 





Baseline 


Tiee-50% 


T49- 


-25^ 


T24-0% 


Special 
Pfiases 


Overali 
Treatment 


Subject 


Mean 


SD 


Mean 


SD 


Mean 


sb 


Mean 


• SD 


Mean SD 


Mean 


SD 


1 


1.38 


1.12 


1.02 


.82 


1.95 


1.05 


2.40 


i.28 




1.74 


1.15 


2 


2.86 


2.80 


2.55 


2i44 


2.36 


2.70 






1.61 2.35 


2.44 


2.43 


3 


1.61 


.64 


1.29 


.84 


.95 


.52 


.89 


.55 




1.11 


.74 


4 


1.53 


1.20 


1.45 


1.06 


1.05 


.82 


.90 


.63 




1.14 


.88 


5 


2.68 


2.85 


2.70 


2.81 


2.12 


2.07 


3.16 


2.70 




2.72 


2.65 


6 


1.83 


1.29 


1..28 


1.19 


1.40 


.65 


1.05 


1.04 




1.18 


1.07 


7 
8 


.81 
4.02 


.83 
2.63 














5.86^' 3.85^ 

r r 


.84 
4.11 


.62 
3.10 



2.19^- -1-^ 



^ Bays Subject 2 received 50% of more of his original dose. 

^ Days Subject 8 received 200% of his medicatibri for the first time. 

^ Days Subject 8 received 200% of his medication for the second time. 
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parents^ Subject 8> with a mean ol 4.02 negative behaviors 
per hour^ presented the highest average number. 

Table 2D shous that across treatment phases* three 
subjects actually became increasingly better behaved at 
home. One subject became uidrse and tub treatment subjects 
shbued variable patterns of change in their mean scores. 
Graphs of Home Behavior Report data are presented in Figure 
7. Results from visual inspection of these data and ftRIMft 
analyses are summarized in Table 21. 

A major point needs to be made regarding the overall 
analyses of home behavioral data, Mhereas in analyses of 
classroom behavioral data* level and trend changes were more 
frequently in the negative direction> home data show ah 
opposite trend. That is> as the 14 week treatment 
progressed* subjects often became b e 1 1 behaved at home. 

Results from phase analyses cbrrbbbrate this general 
finding. Three subjects shbued large decreases In tlie 

ambuht bf hyperactive behavior they displayed at home as 
demonstrated by their significant level changes. For t'^c of 
these Subjects* 3 and 6* this sharp decrease in 
hyperactivity came during the last phase of treatment* uheh 
they were taking less than 25/C of their original medication 
doses. The third* Subject ^, demonstrated improved behavibr 
earlier in treatment* during his T49-25% phase. Two bf 

these subjects showed imprbvemeht at hbme after their 
parents received approximately five bf the eight lessons in 
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Figure 7 
Sane B«hivibr Report Scores 
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Table 21 

Beiutcs of VtBual Inspeccion md ARIMA Analyses of Home Behavior Report s 



Subjects 



Baseline vs. 
Treacmettc 



Baseline vs. 
TI00-50Z 



Baseline vs. 
T49-25Z 



Baseline vs. 



Baseline vs. 
Special Phases 



1 A Level 
A Slope 

2 A Level 
A Slope 

3 A : avel 
A Slope 

A A Level 
A Slope 

5 A Level 
A Slope 

6 A Level 
A Slope 

7 A Level 
A Slope 

8 Atcvei 
Aslope 



NS 
NS 

NS 

+ p <.05 
NS 

NS 

+p < -05 

NS 
NS 

+ p< - 05 
NS 

NS 
NS 

NS 
NS 



NSVI 
NSVI 

NS- 



- P <.05 



NS ' 
NSVI- 

NSVI 
NSVI 



NS- 
NS- 



NSVI 
NSVI 



• p <.05' 

NS^-^^ 



NS 



NS 



NS" 



+ p< .001 

^ 



+ p < ,05- 
NS — - 



NS 

NS 



^ - p < ; 05 



+ p <.01 



NS^ + p< .05^ 



+ p <.05' 



NS^ 



Note* 4 sl^n Indicates that behavior Improved. 

A slsn Indicates £ha£ behavior became more hvberactlve. 

HSVI Indicates that changes were sons Ifri If leant by visual Inspection. 

^])ays Subject 2 received oio:i:e than 5dt of his original dose. 

b _ 

Days Subject 8 received 200Z of his medication for the first time. 

j» _ _ _ "_ _ _ 

Days Subject 8 received 20 OZ of his medication for the second time* 
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child management. The other jESUbject displayed significantly 
less hyperactivity at home after his parents had received 
approximately seven lessons; 

The other three treatment subjects did not shou clear 
positive changes in home behavior. Subject 1 became 

significantly more hyperactive^ despite treatment, uheh his 
medication uas decreased to less than half the original 
amount (during his 'iU9^2S% phase). This negative pattern 
continued throughout the remainder of treatment. In 
essence, the home data for Subject 1 looked very similar to 
his classroom data. 

The last tud treatment subjects dcKions t rat ed no level 
changes during treatment, but both showed negative drifts in 
their data at some point in treatment. For Subject 5> this 
trend toward increasing hypractivity at home occurred after 
he uas withdraun from more than of his medication 

(T24-d%). If data collection had continued, his level of 
negative behiavior might have become significantly greater 
than baseline levels. subject 2 also showed a negative 
drift in his Home Behavior Report scores. This drift began 
early in treatment (Tldd-BOJ^) but was much more a transitory 
phenomenon. By the next phase of treatment (tM9-25%)^ this 
trend toward incri»asing huperactivi ty had disappeared. This 
phase coincided with the parents receiving approximately 
f/ve of the eight lessons in child management. 
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Both cohtrbl subjects shouied hb significant changes in 
hone behavior over the ueeR treatsieht. Subject 1, uhbse 
classroom behavior proved to be so consistent over the 
entire course of the study^ shbued similar stability in his 
home behavior. Subject 8 shdued sbitie variability in his 

behavior at home uhen his medication k'^s increased to 200% 
of his original dose. During the first if these T200% 
phases^ the slope of his delta shoned ' change touard less 
hyperactivity. During the second 120 0% phnse^ this slope 
change was no longer significant* but the level of his 
problem behavior at home decreased significantly *>-: or 
baseline scores. The special phase analysis of Subject 2*s 
data did not result in significant changes uheh his 
medication was increased (t50% or more). 
wbmpa r i 3 on School ^ arid Home Data 

In summary^ Hbme Behavibr Repbrt scbres fbr the 
treatment subjects in this fitudy shbued a different pattern 
thav that of Difference Scores and School Kote scores. 
Instead oi deteriorating behavior^ half of the treated 
subjacts displayed imprc ved behavior at home. two of these 
Sabjectst 4 and 6, had shoun the ?iost positive results on 
classroom measures. Heither had become more hyperactive in 
class during treatments despite the ui thd ratAia 1 bf their 
medicatibn. The data fbr Subject 3^ hbuever shbued 

c bh t rad i c t b r y findings at home and at schbbl. tlhereas at 

schbbl he uas bne bf the subjects 1 east helped by treatment, 
at home, he uas brie bi the most helped. 
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ft similar discrepancy between resalts of home and 
school observations was apparent in the data for Sabject 5/ 
bat in the opposite direction. ftt schools his behavior 

remained unchanged despite medication uithdrauai^ but at 
home> the trend in his data ijas tbuard s i gh i i i c an 1 1 y 
increased hyperactivity. 

The remaining tub treatment subjects sh oi4ed consistent 
results across the tub ehvirbhmehts sampled. 5oth at home 
and at schbbl» Subject 1*s behavior became increasingly more 
negative uheri his medication uas cut to less than 50%. 
Subject 2 showed no changes at home or at school despite his 
medication redaction to 33%. 

For iour oi the siK treatment subjects, results from 
d£:ta gjithered at home did not concur exactly with data 
cbliected at school. These incbnsis"^ encies underline the 
need tb mfcasure hyperactive behavibr both in the home arid iri 
the classrbbm. Cbriclusibris based bri iiridirigs irom ona 
erivirbrimerit may hbt be general izable to bthei* environments. 
Predictors di Trea^;ne.nt Success 

A review oi Table 4, Subject Characteristics, indicates 
that neither age, type of medication, da fly dosages 
medication history, nor IQ predicted a child*s r^^sponse to 
behavior therapy. Additional subject character isi ins ^ 

especially those related to school achiavement and family 
variables are summarized in Table 22. A review bi this 

table is bnly slightly more irifbrmative. Subjects 1 arid 3, 



TABLE 22 



ADDITIONAL SUBJECT CHARACTERISTICS 



Sub.^e 


Reading 

Ac V» i p vf»tnpti f 


Mathematics 

Arh "f PVPtriPn f 


Adoptive 
or Natural 
Parents 


Family 
Env-irOTinent - 


Father's 
— Occupation - 


Mother's 
- Occupation 


Use of Child 
^nagement 

- -TrainiiiB 


i 


Superior 


Low average 


Adoptive 


Single parent -Dad 
No siblings 


Health & 

safety 

manager 


Salesperson 


Minimal 


2 


inferior 


Lovr average 


Natural 


Both parents 

INQ oXDlin^b 


Junior 

cojLiege 

professor 


Part-time 
secretary 


Moderate 


3 


Average 


Average 


Adoptive 


Both parents 
Younger sister 


Policeman 


Part-time 
sales clerk 


Optimal 


4 


Average 


A\=;rage 


Natural 


Single parent-Mom 
Younger sister 


Butcher 


Bookkeeper 


Optimal 


5 


Superior 


CIV c L a gc 


TJa t* 1 1 Ta i 


MoTTi K ^fpn-f at*hpr 

ilv/lU UC wLCUXaLilCl. 

Older stepbrother 


Tipnt* Mot* 

engineering 
firm 




MoHp"rat*p 

for 3 m6» 
Miriiinal in 
last month 


6 


Average 


Low average 


Natural 


Mom S Stepfather 
Older brother 


District 

sales 

manager 


Hbmemaker 


Moderate 


7 


Very 

Superior 


Low average 


Natural 


Both parents 
No siblings 


Automobile 
mechanic 


Part-time 

hair 

stylist 




8 


Inferior 


Average 


Natural 


Single parent-Mom 
Younger brother 


Unknown 


Secretary/ 

welfare 

recipient 


Ui 
01 
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the boys uhb uere able to be uithdraun from the least amount 
of medication without problems in schddlr shared one 
characteristic: they were both adopted. Subjects Hr Bp and 
S , the children for whom treatment was most successful in 
terms of medication reduction without concomitant behavioral 
d et er i ora t i on r had one characteristic in common: they lived 
with their natural mother, but not with their natural 
father. These two commonalities are most likely 

idiosyncratic relationships due to a small sample. 

However, one relatonship which has at least more face 
validity is the positive relationship between parental use 
nf cohtihgehcy management training and chiJd behavior at 
home. Those parents who made optimal use of tlie skills thay 
learned in their child management class^s^ a^ measured by 
their cbmpletibh of hdm^wdrk assignments, and pa r t i c i pa t i dn 
in class discussidns df assigned reading, se.emed td have 
children whd improved in terms of the amount of 
hyperactivity they displayed at home. This appeared to be 

the case for Subjects 3, 4, and 6. On the other hand^ the 
parents bi Subjects 1 and 5 applied the principles of 
contingency management minimally* especially during the last 
phases of treatment » avid their sons seemad to respond to 
medication uritndraual with increased hyperactivity. 

Other thrin these tentative r el a t i dns h i pii , there were no 
dthfct known ?iracterir tics shich pred.icted response to 
behavior and drug therapies. This isck of predictors of 
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treatment success is the rule* rather than the exception in 
hyperactivity research (cf, Barkiey> 1976? Mira B Reece» 
1 977) . 

type of behavior therapy received by the subjects 
uhether combined self-control and child mahagemeht or child 
management alone» did not seem to be a factor in the sue c ess 
of therapy. Tub of the boys in the cbmbihed treatment and 
both boys in the child management alone treatment showed 
little or no deterioration of classroom behavior as 3 result 
of medication tjithdrawal . The other ttjo boys in the 
combined therapy showed significa.it increases in hyperactive 
behavior at school uhen more than half their medication uas 
uithdraun. in terms of observed and rated classroom 

behavior* adiing self-control ihstructibri fbr children tb 
contingency management training fbr parents did hbt increase 
the effectiveness bf the treatment. 

The same cbriclusibn can be dratan from review of the 
Home Behavior Report data. Negative behavior per hour 

scores improved for exactly half of the boys xr* each 
treatment. Whether the child rrjeived self-control 

instruction did not clearly improve the chance that he would 
respond favorably to medication reduction. Apparently, -^he 
most pars- imbni bus treatment, child management classes ibr 
parents* was maximally effective. 

Pre and Pbs t t r eatmerit Data 
Five dependent measures, the Ride Range Achievement 
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test (MRftT)# the Wechiter Intelligence Scale for Children 
(WiSCi> the Matching Familiar Figures Test CMFFT)* the 
Pofteus Haze Test> and the Cbopersmith Self-Esteem Inventory 
(SEI) uere administered once before and once fdllbuing 
treatment. All measures uere scored according to standard 
instructions. Gain scores uere computed for each subject on 
each measure based oh his perfbrmarice at prstasting versus 
posttestihg^ Gain scares uere subjected to one-way analysis 
bf variance procedures (ANOVA) to determine if there were 
significant differences between the three groups in this 
study: self-control instruction plus child management* 

child management alone, and delayed treatment control. 

Over the years, writers have emphasized the 
unreliability of using gain scores in experimental research 
because measurement errors beccmp additive (Bereiter, 1963; 
tord, 1963). Overall and Wbbdward C1975) pbiht out that 
this should not be a concern in studies uhich use difference 
scores tb xHeasure change induced by treatment. ThesR 
authbrs shbu that the more unreliable the measurement, the 
greater the probability the null hypothesis will be rejected 
Wuen it should be rejected. Surprisingly, the power of 
tests is greatest when the reiiabiiity of gain scores is 
lowest . 

Changes i n Pre-Pos tt r^^at metier t)^p^ntFeiv b ri e asu r ^ 

Pre bind post scores, difference scbres arid mean 
differ-sihce scores on the WRAT. WISC, MFFT, Pbrteus Mazes, 
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and SEi are presented in Tables 23, 24 and 25. Variability 
in many of these measures uas large, but in all cases, the 
Bartlett^Box text for homogeneity of variance proved 
nonsignificant. Analyses of variance indicated significant 
group differences on one variable, the reading subtest of 
the WRAT CF = 6.05, d.f. = 2/5, p = .O^fS). Linear contrasts 
revealed that the Child Management group it'-ide significantly 
greater progress in reading achievement than the control 
group (p = .019) and the Seif-Controi plus Child Hanagement 
group (p = .008). None of tJ:e other nine va.^iabitifS 

differentiated between the three groups. There uas a 

tendency for the Seif-Control group lb show slightly higher 
Porteus TQ ana SEI Total Self-Esteem scores. When the ti4d 
treatment groups uere combined, these trends approached 
significance for TQ score (F 2.99, d.f. = 1/6, p = .13) 
and Total Self-Esteem CF ^ 2.54, d.f. = 1/6, p = .16), uith 
treated subjects improving more th?.n contrci subjects. 

in addition to measures of achievements cognitive 
performance, impuisivity, and sel f --est eem* height and ueight 
were also measured on a pre and post hreatment basis. It was 
expected that treated subjects would show greater height and 
weight gains than control subjects because they were 
undergoing medication withdrawaJ at the same time as 
treatment. There was ho rat.ibnaie for expecting differences 
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TABLE 23 



RESULTS OF ACADEMIC AND INTELLIGENCE TESTS 



WRAT WHAT WiSC 

Reading^ Math Coding 



Subiect 


Pre 


• Past 


A 


Pre 


Post 


A 


Pre 


Post 


& 


1 


127 


130 


3 


87 


97 


10 


42 


37 


- 5 


2 


76 


85 


9 


82 


67 


-15 


41 


55 


14 


3 


92 


91 


- 1 


104 


98 


- 6 


47 


50 


3 


4 


100 


105 


5 


96 


105 


9 


24 


25 


1 






X 


= 4.0 




X 






X 


= 3.25 


5 


192 


221 


29 


104 


126 


22 


20 


35 


15 




93 


i09 


16 


87 


74 


-13 


41 


30 


-11 






X 


= 22.5 




X 


= 4.5 




X 


= 2.00 


7 


164 


165 


1 


88 


91 


- 3 


15 


27 


12 


8 


76 


88 


±2 


96 


84 


-12 


45 


36 


- 9 


























X 


= 6.5 




X 


7.5 




X 


= 1.50 
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Subject 



_MFFT 



Pre 


Post 




21 


19 


-11 


10 


12 


2 


14 


17 


3 


17 


15 


- 2 



i* 



19 
14 



14 
16 



X =-2.0 



17 

20 



X = 2.0 



14 
IS 



0 

1 



TABLE 24 

RESULTS OF COGNITIVE PERFORMftNGE TESTS 



Pre 



MFFT 
Latency 

Post 



8.9 
4.12 
4.92 
5.17 



24.9 
5.54 
4.62 
9.50 



16.00 
1.42 
- .30 
4.33 



x= 5.36 



13.08 14.67 
8,67 10.75 



1.59 
2.08 



X = 1.84 



11.62 
6.50 



Porteus 

Tij 

-Post & 



Pre 



PortetiS 

^ 

Post fi* 



86 
116 

87 
110 



127 
133 
101 

ill 



41 
17 
14 
1 



45 
44 
14 
41 



X = 18.25 



121 
135 



135 
135 



14 
0 



85 
10 



7.00 



'.50 



1.48 



X = - 6.00 



Note. * A decrease In MFFT Errors and Porteus Q score indicate positive behavior change. 
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52 
38 
1 

45 



'7 

- 6 
5 

4 



2.50 



39 

11 



•46 
1 



■22.50 



11.54 - .08 126 129 3 86 66 

3.62 - 2.88 113 98 -15 37 45 



-20 



X = -6.00 



17 
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TABLE 25 



RESULTS OF CDaPERSMIlH SELF-ESTEEM INVENTORY 



SEI Home SEI School SEI Total 



Snhj ect 


Pre 


Post 


& 


Pre 


Post 


A 


Pre 


Post 


A 


1 


10 


10 


0 


ID 


4 


-6 


58 


62 


4 


2 


14 


12 


-2 


14 


16 


2 


84 


78 


- 6 


3 


10 


8 


-2 


10 


6 


-4 


60 


54 


- 6 


4 


8 


10 


2 


10 


10 


0 


76 


86 


10 






X = 


- .5 




X 


= 2.0 




X = 


.5 






















5 


8 


6 


-2 


12 


8 


-4 


62 


46 


-16 


6 


10 


14 


4 


6 


6 


0 


66 


72 


6 






X = 


1.0 




X 


= 2.0 




X = 


- 5.0 


7 


14 


14 


0 


14 


16 


2 


84 


86 


2 


8 


Id 


8 


-2 


12 


4 


-8 


78 


28 


-50 






X = 


-i.e 




X 


=-3 . 0 






-24.0 
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between either of the two treatment groups^ honever, since 
medication withdrawal proceeded at the same rate for 
subjects in both groups. Therefore^ analysis of variance 

procedures were per formed to determine whether there were 
significant differences between two groups only: the 
treated group CN = 6) and the delayed treatment control 
group (N = 2). 

Pre and post scores* difference scores and mean 
difference scores on height rad weight are presented in 
Table 26. Again, variability was large» but the 

Bartlett-Bbx tests for hdmbgeheity of variance were 
nonsignificant. One-way analyses of variance indicated 

significant group differences on the u'^ight variable (F = 
13.60, d.f. = 1x6, p = .008). and differences that osely 
approached significance on :^ height variable (F >.87, 
d.f. = V6, p = .652). As is clear from the table, subjects 
in the treated groups did not grow .Tibre than subjects in the 
control group, but rather* lost 1 ess than did controls. 

Summary of Results 

A summary of the ti*. ^-series and pre-pbstti*st re^uits 
for each of the subjects is presented in Table 27. Although 
the infbrmatihn in this tahl- 3s simplified, :t provr.des a 
general overview of each child'^ prc^rress during treatment. 
The first portion of the table repor;;s the medication levels 
during treatment and medication withdrawal at which the 
r>ubject'5 level of hyperactivity became significantly 
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TABLE 26 



RESULTS OF PHYSICAL GROWTH MEASURES 

Katght Height 





Pre 


Post 


t 


s 


Pre 


Post 


A 




1 


23 


22 


-1 




26 


25 


5 




2 


75 


78 


3 




97 


99 






3 


5 


5 


0 




S 


2 


- 3 




4 


88 


S9 


1 




90 


90 


0 


1 


5 


80 


86 


6 




96 


90 


- 6 




6 


78 


76 






97 




- 3 


i 


— 






= 1. 


17 








83 


- 
7 


88 


80 


-8 




90 




-15 




8 


87 


80 


-7 




91 


86 


- 5 








X 


=~7. 






X = 


-10. 


00 


















1 



ERIC 



TABLF 27 



SUMhtARY HF RESULTS 



























TOTALS 










Home 


















Unchanged 




Subject 


Ob: crvatlohs 


Notes 


Behavior 
Reports 


..WRAT. . 
Reading Math 


_WTSC 
Coding 


MFTX 
Errors Latency 


Porteus 

rq Q 


Coopersmith SET 
Home School Total 


Growth 
Height Weight 


_ or 

Improved V, 


rM^nid 


1 


Heds to 5bZ 


Meds to 
iOOZ 


Meds to 
50Z 


+ 


+ 




f + 


+ 




{. - + 


+ - 


8 




1 


Meds to 33t 


heds to 


Meds to 
33Z 


+ 


- 


+ 


- + 




+ 


- + - 


+ + 


8 


4 


3 


Meds to 502 


Meds tn 
25Z 


KJido to 

nr. 


- 




+ 




+ 






0 


3 


9 




Meds 10 OZ 


Meds to 

bz 






+ 


+ 


+ + 


+ 




+ 0 + 


0 


11 


1 


5 


Meds to CZ 


Meds to 
OZ 






+ 


+ 


+ + 


+ 


+ 




+ 


8 


A 


6 


Medi to 2SZ 


Mods t<) 
OZ 


Meds to 
OZ 


+ 






+ 


0 




+ 0 + 




6 


6 


7 


Meds to lOOZ 


lOOZ 


Mede @ 

io.:z 


+ 




+ 


b 


+ 


+ 


d f + 




B 




8 

i 


IG>200Z 


Mcd3 « 
100- 20t): 


Meds 
100-200Z 


+ 
















2 


10 



Note. A iiign Indicates th,?t performance improved fron >re tw poPttestlng. 
A - sigh indicates that performance worscr:^^ 5*'om >re to posttestlu^. 
A 0 «lgn indicates that performance did not chahgt •'roni pre to posEtestiig. 

Medication Jeve'i: reported are those that the jubject was wltndrawn to to: thout iiignlf leant Increase 
in the level His hyperc*;.tivc' uehavlor. 
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great* r than that :»i baseline. Slope changes are not 

reported. The middle pbrtibri of Table ^1 iridAc^ites for each 
of the 12 pre and pdsttreatment measures. whether the 
child's perf t/rsnance improved, temaitifid the same, or 
deteriorated folioaing the intervention. The third portion 
of the table is 33 simple tally of the information in the 
middle portion. It summarizes the number of areas in uhich 
the subject remained at his pretest level or ira proved versus 
the number of areas in uhich his performance declined. 
These totc^ls are a norxs ta t i s t i ca 1 measure of growth and are 
intended to brbvid^ only a gross indication of overall 
re^pbnsB tb treatment. 

In addition tb the Summary of Results table* case 
studies of -^bur of the subjects in this research project are 
presented to provide descriptive information on '"esponse to 
tirat; -^nt . Thrae trea^^d .^subjects and one cbnt'' were 

selected for case stuf'y presentation becauj . ^ displayed 
a different or unexpected response during the iht erver t i on . 
As a grbup> tney serve to illustrate the va r i ' i tv in — - 
hyperactive child's medication histbry arid family situation 
as well as their varied response tb Lehavibr therapy and 
stimularir medicatibri withdrawal. In drier to maintain 
c brif i d eri t i s 1 i t y f the names of the boys hiive been changed. 
SU L' i ec t JL ( T re^ ment ) 

Aclan was a ten y* at old boy in fourth grade '^jho 
demcns t r?. t ed ^uperjor academic achievement in reading and 
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low-average performance in math. He was an unusualiy small 
boy* srr:ririg in the low 20th percentiles for his age in 
heiglit and weight; Adam expressed concern over his size» 

saying that it was the reason he never participated in 
sports . 

Adam had a long medication histbryr receiving his first 
dose of mphetamines from his parents at one year of age. 
Within the first months of each new school year* hir> teacher 
reported Adam's activity level to be abnormal ant! the 
parents responded by incieasing bis medication dosage. By 
the time he entered fourth grades the boy was >.akin.g between 
80 arid 100 milligrams of met h y 1 ph en i da t s per day; 

Adam had a rather unusual fam?:iy situation. He was 

adopted at one yeai and lived with his parents and older 
adopted sister until middle childhood. It was then that his 
parents dTvcrced, citing x^dam as one of the martn rei^iidns for 
ihr^ dissolution b: Ihcrir inarriago. The mc-iher expressed 
^reat animosity toward tVie, boy* so the father.. a 
professional man in his early fifties* accepted 
r el, p oris i b i M t y f >r raising him. 

Adam';; fath^^r entered this research study desperate for 
some assistance in managing his son. When toii that Adam*s 
daily dosa of medication was so high th-st he appeared 
substantially different from the oth". p -rtial subject^^» 
he father gradually decreased the dose until the boy's 
medication level was ccmmensurate with standard doses for 
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boys his size arid age. He reported rib obvious behav? >i : t 
deterioration tbllbiJihg this medicatibri rediictibri. 

The father had numerous complaints about Adam*s 
behavior. The boy ;aet his bed almb^ nightly. Was late Cor 
school alrrtost daily^ never completed any homework, and 
frequently talkrd back or argued when asked to do somfethin,?- 
Adarn's disruptive behavior had curtailed most ail fsthei 3on 
activities and had severely cramped the father's persongi 
life. The :iian had become extremely negative about his son 
and used punishment on a frequent basis. 

During treatment, .'^darn's father learned to use rewards 
tb increase pbsitive bshavabrs such as getting to schbbl bri 
time, arid he emplbycd ti;ae-but for severe prbblew behaviors. 
When he used meariiht^^^i rewards, such as extra television 
timer Adan respond^^H by improving his behavior. But often 
the father got too busjy und discontinued reinforcing the boy 
Tsfter a short time. Adam responded by returning to his 

previous maiadaptiv/e behavior. 

bur 3X7 9 tre^tmentt Adam's behav5.br iri schbbl shbued rib 
.nif5.c:int changes -intil medicatibri wss reduced tb less 
t; n ZT.% of his briginal dbse. At ht»me, his father's daily 
fre^Tu^.ricy cburits cbrrbbbrated l^iis finding. Hefef tod, 
there ws£:> V; sighificariv ihcvease in hyperactivity when 
medication ua£ halved. However, it should be pointed out 
that bri all three iritensive measures Adam":5 baseiiner were 
high. Wheri fully medicated, he acted better than ms^st of 
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his peers and was rated very positively by his ttiacher. His 
home behavior was better than most of the ofher subjects in 
the study. Evidently. Adam's good baseline behavior was a 
difficult standard to maintain during treatment. 

l^j terms of other measures, Adam showed great prbgrT^s 
after treatments despite complete withdrawal of his 

medication. Table 27 surmarized his direction oi change on 
the variety of variables assessed in the study. Fbllbwihg 
treatment. he reirained at his same level or improved his 
performance in eight of twelve areas. This i^" comparable 
to. if noL better than the two control subjects who r^^mained 
oh full medication thrbughojt the study. Surprisingly. Adam 
showed greatest gains in the academic and cognitive areas, 
despite the fact that he was significantly more off-task, 
but-bf-s £ :^ t , tioisy, etc. during the last phase 01 treatment. 
Perhaps ^ i^dara. disruptive classroom behavior was not 
inconsistent with learning. 

ftdam is <4n interesting case becnuse of hi^i unusual 
family and medication histories and his uneven pattern bf 
response to treatment and medication tri t hd r awa 1 . Fbr him. 
changes in behavibral measures at hrme and school did not 
predict t.ie direci;3.bn ^'^f ch. ^q'^ -h per brnance measures. 
S^_b_ie'^lt 3 ( Treatner t ) 

Brian was a seven ye?'r old boy in t!ie St^cond giade who 
dembhsttated average achievemes.z in reading and math. 
WithbUt his medication, he was highiy dist cac table, ^^pending 
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only oriel amounts of time at his desk ddihg his school 
work. Mori- often* he was but of his seat* talking to aiybrie 
who wouid listen* making disruptive noises* or just 
uahderihg around the cls'^srbbm. 

Since Brian wa? thretj years old, _ his parents had 
recognized that he uj&,; a problem child. He was adopted ar^d 
never spcrtcd to act like their own nrxtural child. But 
he began school* his kindergarten teacher had no troub' 
controling him so his parents tended to blame themselves foi 
his misbehavior. They thought perhaps they w/e^'c tod 

permissive with him and beg^h punishing him mbi>.' frequently 
with paddlings on his r^ar. Despite the new apprbach to 

discipline* Brian cbhtihued t^ be ur.mariag ^^ab i e . During the 
first few weeRi> bf first yrade* the problems his parents had 
seen at hbme manifested themselves at school, Brisi^n was 

impulsive* inattentive* and argumentur ^ ve, Kis pediatrician 
dirgnosed him as hyoeractive and prescribed methyl pheni d at o . 
Brian's father* a police officer* bb^-cted to the use bf 
r'-:ags to control his son's behavior. Put he and his wifv^ 
had tried the Feihgold diet and various fbms bf cbuhsell.^r 
for themselvu-«5 their bby. These effbrts had clearly hbt 

proven successful in the n^ast. 'Sensing no other 

alternatives and wi.^hihg tb eliminate +he serious marits^) 
discord this child caused* thv^ father acquiesed to drag 
therapy. Sihc^^ sik years bf age* Biian had t3.::en stim/lants 
dail:* to cbhtrbi MiS b y p ef ac t i v i t y at home snd at school. 
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Brian*s parents were eager to be included in this 
stt'dy? stating in their application that they greatly 
respected ^ ^i i 5 research effort. During treatments they uere 
eM t r erne X y cooperative and s^d e ever y e i f or t to learn and 
apply tht principles the^ taught. They learned how to 

rauard their son for a varitrty of positive behaviors* 
including getting to school oh time* picking up his 
belohgih.Sy eating dinner with the family rather than at 
11:00 pm> and telling the truth. Brian's parents were most 
successful at Using time- but for the numerous destructive 
acts he was guilty of, including hitting hit ^neither and 
sister and destroying the house. The frequency of these 

behaviorE; sharply decreased when the p:>rents changed ''.he way 
they responded and the mother loond she no longer had to 
resort to the paddle. Srian's parents began to fee^ more in 
control of t' ir sen t home and realized a new-found 
raspect for th^.-el'es C5 pnrehts. Oh their post projert 
evaluation* the nother wrote that the program had been t^^^ 
"answer r o her priiyer**; that before* she had been ♦♦drowhihg 
in *ier own goilt arc* mistakes**. 

When 3rian':i b*?>^sv5or av. school fcf.gan to deteriorate* 
hii: parrnLs attributed this riecline to bis teacher's 
reinforcement of negative behavior* rather th«Tn to the 
redaction r.f his nedication, ihe mother talked tc the 
tejcher about i^moring irf^ppropriate behavior and using 
time-out for severe pr ; I 2ns . riui;h to h^r chagrini the 
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teacher, more than eight months pregnant* did not implemiBnt 
her suggestions ; 

During treatmentf Brian's behavior in school showed hb 
significant changes until medication was reduced to less 
than SO*A oi his original dose. At this point, his behavior 
showed r. sudden and profburd decline. The data were clearer 
in Brian's case than that bf any of the other subjects: he 
needed between .17 and .33 milligrams per kilogram of 
methylphehidate two times per day in addition to behavior 
therapy if he were to behave like others in his class. 

Consistent with F^rian's increase in disruptive 
classroom behavior was a decline in the amount he appeared 
to be learning in school. On the majority of dependent 
measureCf Brian actually i:hDwed wo*~se perfbrmahce at 
posttesting than he had at pr(?tes t ing . Mbst bf his acaderr^ic 
achievement, cbghitivfTJ functionih i and el f --es t eem scoras 
decreased follbwing i h t er i;eh t i bn . "'''i^ cniy area in which hvi 
s!rowed a pbsitive trend was physical growth- Although 
neight and weight are important considerations for this 
extremely smal] boy, his overL>iheimi ng 1 y . -f^jative perfcirmance 
in .11 other areas argue aga^iist his complete withdrawal 
from stimul^^nt medication. 

Interestingly, Brian's parents observed ah bppbsite 
response to treatment and medication withdrawal than was 
recorded at school. Instead of Brian becbmihg mbre 

hyperacti^« over the duration bf t^-eatmerit, at home, he 



173 

became significantly 1 e s s hyperactive than beiol . .reatmenti 
this contradictory finding could be attributed to the 
uishful expectations of the parents. But the f^ict that the 
daily frequency count they took uas a relatively objective 
measureF discounts this explanation somewhat, Another 
possible explanation for Brian's positive change at hom^ is 
the parent's consistent use of reinforcement and punishment. 

Brian was ^selected for complete description because hi?^ 
results are very clear. ftt home, he substantially impr 
as treatment and medication withdrawal progressed. His 
school data 9.re equally cbnciusive* but in the opposite 
direction. His classroom behavior significantly 

deteriorated as a result of treatment and drug reduction. 
This child is a puzzling case> It is unclear whether Brian 
TH^ed^ stimulants to control his hyperactivity or whether a 
cbhsisteht management approach at school like the one used 
by the parents at home would bring his behavior under 
control . 

subject 4. ( Treatment ) 

Chuck was an eight year bid boy, who* having failed a 
grade in school* was a second-grader at the time of this 
study. His acJiievement in reading and math was average for 
his grade. Chuck was a large* strong boy who was a leader 
in most all sports. His hobby was mutdrcrdss bicycle 

racing* which he frequently did bri wee!:ends . 
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Chuck came from a split home, livihf? with his mother 
and younger sister in uhat appeared to be a relatively 
amicable parental separation. He sau hir father often, both 
during the ueeJ^ and on weeRerids, and showed great feeling 
for both his parents. 

The mother recognized that Chuck was hyperactive when 
he was two years old. He was more active than other 
children, walked sooner, and got into everything. When he 
entered school, it became even more cl ea r that Chuck was a 
problem child. In one day he was reported to have thrown a 
chair at a boy, put crayon shavings in a girl*s hair, spit 
on a child* and pounded oh the windows when he was excluded 
from his class. At the time of the study, the parents* 
chief complaints were ChUck's bullying, 'argumentativeness, 
swearing, bedwetting and overt defianj&. The mother, 

especially, was concerned because as Chuck got older and 
stronger, she had more and more trouble getting him to do 
what she wanted. They feared that Chuck cbuici become a 
juvenile delinquent if he continued on his present course. 

Despite their separation, both parents chose to 
participate in the behavioral treatment. They each attended 
aJl sessions of the child mahageiheht class, although the 
mother VTas the major impiemehter .if behavior change 
projectt-.. Both parehtp were positive about the new approach 
to child raahagemeht and tried the t?arious strategies 
sugi»2sted to them. The mother was unusually adept at 
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developing and fbllbijirig through with contracts and token 



economies . 



In the spring* Chuck earned his entire baseball 



uniform* ueek by week arid cleat by cleat. 



by completing 



household chores. 



read i rig iri his free time, and doing what 



he was asked without arguing 



The parents found the use of 



time-but almost urinecessary because of their success with 
cbritirigerit rewards . Instead of playing his previous role bf 
•^smart-mouthed tough guy". Chuck began to be a much mbre 
amiable child. He started cooperating in his self-cbhtrbl 
lessons and seemed to enjoy the games and activities he was 
asked to participate in during these sessibris. 

Chuck is included as a case study because he showed the 
most consistent, pbsitive results bf all the treated 
children. He was gradually withdrawri from all stimulant 
medication withbut d embris t r a t i rig any increase in negative 
behavibr at hbme or at school. In fact. Chuck's home 
behavibr shbwed a significant improvement in the final phase 
bf treatmerit. His observed behavior at school showed a 

significant trend toward improvement during this same 
period, making it likely that had data collection cbritiriued, 
his level of negative behavior might alsb have drbpped 
significantly in the classroom. 

In addition tb imprbved bbservable behavior. Chuck's 
per f b rmance on the academic, cbgriitive and self- es teem 
measures also resulted iri large gains. Overall, his was the 
most positive shbwirig bri pre arid post treatment measures of 
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all the slJbjects in the study* including the controls. Oh 
eleven of twelve measures* his scores improved over pretest 
scores or remained the same. in aii respects* Chuck proved 
to be the "success story" oi this research prb3ect. 
Sub iec t 8. ( Control ) 

bonny was a seven year bid boy in the second grade who 
had made average to poor academic progress in school. He 
was an extreme behavior problem in class* even while on 
stimulant medication* and was sent home frequently by his 
teacher throughout the study. Suspensions were generally 
because he hurt another child. 

Dbhhy*s family life was not ideal. He and his three 
year did brother lived alone with their mother in a Ibw 
income apartment complex. On at least twb bccasions during 
this study* the building was cbndemned by the Ibcal health 
department for its unsanitary cbriditibhs. The family seldom 
heard froin Dbnny*s father whb lived in New York. 

Dbhhy*s mbther was wbrking as a secretary when he was 
selected as a subject for the study. However* she quit her 
job midway thrbUght the research when Donny became so 
unmanageable that she felt she needed to be with him at all 
times. She then applied for aid from the State and remained 
a welfare* recipient until the conclusion of the study. 

Donny had always been difficult for his mbther tb 
manage. She stated that she was surprised he had survived 
past three years* what with all the accidents he had during 
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his toddlerhbbd. The mother's complaints at the time they 
entered the study were that Ddnny hit his brother^ cried> 
whined and complained often, wet his bed every night, never 
finished any task, and frequently hid his glasses because he 
thought they made him look ugly; 

Several weeks into the study, bonny's aggressive 
actions caused his mother great alarm- The precipitating 
event occurred one Saturday night while she was out and the 
boys were left with a babysitter. Donny took a saw to the 

back of his younger brbther*s heck and caused ah open wound. 
He also used the saw to cut a large hole in the couch. The 
fbilbwihg Monday the mother took the boy to his 
pediatrician, who increased Dbhhy's medication to 150% of 
his previbus dbse. He also referred Donny to a child, 

psychiatrist whb began to see the boy on a weekly basis. 
Treatment consisted of play therapy and analytic discussions 
about his mother and father. 

Despite his increased medication and psychiatric 
treatment, bonny's behavior continued to be but-bf -cbhtr bl . 
ftt school his negative behavibr was maintained at previous 
high levels and he continued to be sent home before school 
UBS out. At hbme he was as much a problem as ever. The 
mother and pediatrician decided to increase his medication 
tb 200% bf his original dose and to continue with the 
psychiatric visits. 
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There uas no appreciable change fbllowihg this second 
increase in medication. Sbnny*3 behavior reached the nadir 
one night when his mother spent the evening uith a friend; 
He rubbed raw eggs into the living room furniture, called 
the people on his mother's phone list and told them she had 
left him, and began talking about joining his favorite Aunt 
in Heaven. His mother was distraught at what she 

interpreted to be his suicidal thoughts and his generally 
worsened behavi or . She decreased the boy's dosage of 

medication to the original amount, After about two weeks of 
ho substantial behavioral changes, she again increased the 
dose to 200%. Denny remained on the higher dose until the 
end of the study. He also continued to see the psychiatrist 
on a weekly basis. 

Donny's mother's experimentation with drug dosages did 
not appear to have any significant effect on her son's 
behavior. Naive observers in the classroom saw no changes 
in the amount of negative behavior he displayed. Whether he 
was on 100%, 150%, or 200%, he always had large. positive 
Difference Scores, indicating that his behavior continued to 
be much worse than the other boys in his class. Of his nine 
worst weeks, four were when he was on 37.5 mg . of pemoline, 
four were when he was on 75 mg . , and one was when he was on 
56.25 mg . 

Donny's teacher saw a change for the better during the 
second 1200% phase, as indicated by her School Note ratings. 
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The mother, too, reported his behavior as improved during 
the second 1200% phase. Houever> there is much missing 
School Note and Home Behavior Report data during this 
periods casting some doubt on the validity of these results. 
The classroom bbservat i bnal data are complete for all 
phas es . 

Dbnhy is ah interesting case study. Although he uias a 
control 3ub3ect, his behavior during this study proved to be 
anything but stable. Over time he seemed to get Horse, 
despite the increase in medication and advent of psychiatric 
help. In addition, his academics, his cognitive 

functioning, his self-esteem and physical grouth uere ail 
retarded during the seventeen weeks he was in this study. 
Perhaps he illustrates what can happen to a family uhen the 
parent has no child management skills and must rely on 
stimulant medication to control the hyperactive child. 
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Chapter Four 



DISCUSSION 

Research Implications 
The objective of this research uas to det^-»rmine if tiao 
behavioral treatments involving instruction for parents in 
child management and in some cases, supplemental instruction 
for children in self-cbhtrdl skills were as effective as 
drug therapy in the treatment of childhood hyperactivity. 
Results indicated that response to treatment was highly 
individualized. For some subjects, behavior therapy allowed 
the full withdrawal of stimulant medication. For other 
children, behavioral treatments were only partially 

successful at replacing stimulant medicatidhs. Two research 
questions emerged from this study. First, why was 

self-control instruction ineffective when combined with the 
child management program for parents? isec^nd, what is the 
minimal treatment necessary to replace drug therapy for the 
hyperactive child? 

The Effectiveness of Sel f-Cont roi Inst ruct^arr 

The self-control instruction in this study did hot 
enhance the effectiveness bi the standard behavioral 
treatment for hyperactive children. Surprisingly, subjects 
who received forty-eight lessons in how to cdntrdl their 
hyperactivity showed no greater improvement at home or at 



IBB 



181 

school than treated subjects uho received hb such 
instruction. It appears that parental training in child 
management uas the influential component in the combined 
treatment. The self-control curriculum used iii this study 
seemed to have little effect oh hyperactivity. 

Recently, other researchers have fdUiid the results of 
self -control training uith hyperactive children to be 
disappointing (Pelham, Ronnei, Paluchowski , Marks , 

Schhedler, Miller, Budrow, Nilsson, t Bender, in press; 
Kendall a Wilcox, 1980). Peiham (in press) tested a 
training program in positive social interaction and 
s el f -eva 1 ua t i on using instruction, modeling and practice. 
The program was very similar to the one used in this 
investigation (See the social problem-solving component of 
the Seif-eontrol for Kids Curriculum, Note 5). The Peiham 
group found that the eleven hyperactive children uhd 
received social skills training did hb better on parent and 
teacher ratings, peer ribmihatibh inventories, and 

acheivement tests than children uho did not receive the 
training . 

Keidall £ Wilson (1980) also found self-control to be 
minimally effective in their study of elementary aged 
hyperactive children. They provided 22 children uith 

self-instructional training much like that offered to the 
boys in this study (See the self-direction cbmpbheht bf the 
Seif-Contrbl for Rids Curriculum, Note 5). Such training 
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cued their sons to use the newiy learned skills. Teachers 
were minimally involved in the reinforcement program and 
thusi only occasionally rewarded self-cdritrbl behaviors. 

To make matters worse, the use of self-control 

sometimes produced negative natural consequences for the 
children in this study. For exami>le, several of the boys 
tried using relaxation when they became angry or anxious on 
the playground or in class. Their peers, not realizing what 
the boys were doing, made fun of this unusual display of 
muscle tensing and relaxing, 
quickly extinguished. 

RbsehbaUm and Drabman 
essential element in self 
probably not sufficiently 
generalization. All three 

response generalization and 

considered in the Self-Control for Kias curriculum, dux m 
retrospect, :bnly perfunctorily. Boys were told when they 
learned a new skill that it cbUld be Used in a variety of 
settings br that it might be Usefully applied to a range of 
tasks, bbth hbw arid iri the future. Sometimes the children 
themselves brairistdrmed when or where they would use the new 
skill. But again, external agents did not routinely ensure 
that the child actually followed through and they did ribt 
consistently reinforce him for doing so. It was mistakenly 
assumed that because self-control training cbuld charige 



As expected, relaxation was 

(1986) highlight another 
--control training which was 
addressed in this study: 
types> time genera 1 izat i bri , 
setting genera 1 i zat i bri , were 
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had no significant eiiect on several dependent measures* 
including the Hatching Familiar Figures Test end the Pdrteus 
Maze Test* The attention-placebo cbntrbl grbUp performed as 
uell on these measures as did the groups who were taught how 
to self-instruct. 

Reviews of self-control procedures with children point 
out possible reasons why the curriculum used in this 
research might not have been effective (O'teary t Dubey* 
1979; Rosenbaum t Drabman. 1979). b'teary and Dubey 

repeatedly stress the importance of eKternal persons arid 
events to reinforce the use of sel f --cont rbl . Children 
should not only be told to use their self-cbntrbl skills; 
they must be systematically rewarded for doing so. 
Apparently, external rewards must be gradually faded over a 
period of time Until the child experiences 

self-reinfbrcement fbr demonstrating appropriate behavior. 

Inadequate external reinforcement was probably the main 
failing of the Self-Control for Kids Cufriculum. Treatment 
subjects learned a variety of self-cbntrbl skills and were 
consistently reinforced for practicing them ^^i.n.q. illiix 
i essons . in additibn, parents and teachers were asked to 
reward the boys whenever they saw any of the skills being 
perfbrmed. Despite these effbrts* external reinforcement 
was generally weak* hbrisystemat ic , arid infrequent. Parents 
usually em pi by ed jp raise rather thari more primary rein forcers 
like those used dUririg the lessrns themselves. They seldom 



20i 



184 

behavior in the therapeutic session, that it wduid have the 
same effect at other times, in other environments, and with 
other external influences present. 

the shortcomings of the self-control program as 
described above could be remedied by implementing the 
fbllbuihg revisions: 

1. Involve parents as instructors in the self-control 
lessons to promote their role as reirifbrcers. 
This approach was tested uith the parents bf the 
delayed treatment cbhtrol children and proved to 
be a ubrkabie sblutibh. 

2. Involve teachers in the self-control program by 
having them teach appropriate lessons to their 
classes as a uhole. Doing so might increase 
teacher reinforcement of seif-cbntrbl skills and 
reduce peer teasing when self-control skills were 
demonstrated. Lessons uhich lend themselves to 
class instruction are thbse teaching hbu to relax, 
how to keep your hands tb yourself, how to use 
seif-verbalisatibri tb guide ybUr actions and what 
to do when ybu have tb wait. 

3. Set up a cbmmUhicati on system between home and 
school tb inform parents when their child has 
successfully displayed self-control at school. An 
item or items could be added to the present Schbbl 
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Note to serve this purpose. Then parents could 
consistently reinforce their hyperactive child for 
displaying the self-cohtrol skills he learned. 

Perhaps with these revisions, a comprehensive 

sei f --cont r bl program for hyperactive children like the one 
evaluated in this study coUld be more effective than either 
parental child mahaagemeht training or treatment with 
stimulant medication. This cdnjective remains for future 

res ea rch . 

Mihi ma4 Treatment for Chi Idh nod Hvperact i vi t v 
Teaching parents the principles of contingency 
management proved to be a maximally effective behavioral 
treatment for hyperactive children. With this treatment, 
tud children were completely withdrawn from medication and 
four were partially withdrawn without adverse effects on 
their classroom behavior. Three children were completely 
withdrawn and three were partially withdrawn without adverse 
effects on their home behavior. However, the causal 

relationship between behavioral treatment and behavior 
change is tentative. It is possible that treated subjects 
could have been uithdrawn from medication without any 
behavioral treatment. Perhaps gradual medication reduction^ 
hot parent training, was the element of treatment which 
produced the observed results. Unfortunately* the design of 
the present study prevents clarification of this 
possibility; 
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Results from the double blind plJ^cebo trials conducted 
during screening* however* argue against this hypothesis. 
During placebo trials* all subjects showed marked 
deterioration in their behavior oh the days when they took 
placebo medication as compared to the days when they took 
active medication. If they "needed" stimulants to control 
themselves during screening* it is improbable that in a 
matter of weeks they no longer required these drugs. 
Changes in the way their parents responded to them most 
likely accounted for changes in their medication needs. 

Despite the arguments in favor of behavior therapy 
being the essential element in treatment* future research 
might focus on gathering more conclusive evidence of the 
merits of a behavioral approach. A later study might use a 
control group which is gradually withdrawn from stimulant 
medicatibri with minimal supportive contact from the 
experimenter. The parents of the subjects in this s>foup 
would receive neither formal nor informal training in child 
management. They would simply be reassured and encouraged 
to continue medication withdrawal, perhaps in weekly 

telephone calls from a project staff member. Another 
treatment group would be gradually withdrawn from their 
medications also but* in addition, their parents would 
receive a course in child management like the one used in 
the present study. In this way* the two groups would differ 
i n t r eatmeh t , hot in d rug wi thd rawa 1 r eg imens . 
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If results from such an experiment shoued that both 
groups could be uithdraun equally from medication* then 
behavior therapy would appear to be an unnecessary 
treatment. if^ however, behavibrally treated subjects 

showed gr eater success in medication withd rawa 1 » r es u 1 1 s of 
the present study would be supported. That is, parental 
training in child management would appear to be the minimal 
treatment necessary to produce maximal benefit for 
hyperactive children. 

Treatment Implications 
Th^ Place 2± B e havioral Treatment in Chi Idhood pyp^ract ^ vi tv 

For three of the treated subjects in this study, 
behavior therapy reduced or eliminated the need lor 
stimulant medicatibri to control their hyperactive behavior. 
These children were withdrawn from their stimulant 
medications with few or no adverse effects on their 
behavior* academic performances cognitive functioning, 
self-esteem or physical growth. In fact, in many areas, 
these boys actually showed positive effects from the 
i n t erveht i on . 

t4hy had these boys been treated with medication and 
risked its attendant side r "ects, when their behavior could 
have been improved with parental child management training? 
Probably the most obvious reason for the choice is that 
physicians are well-trained in the use of drugs to treat 
medical problems but less familiar with h on pha rmac o 1 og i ca 1 
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treatments. For this reason* physicians look for other 
solutions to childhood hyperactivity only after standard 
drug therapy proves ineffective. As a result* behavior 

therapy is often prescribed secondarily or in addition to 
standard drug treatme^it^ making it cbmmbnly referred to as 
the "adjunctive treatment.** 

The findings of the present investigation suggest that 
perhaps the order of therapies for hyperactivity should be 
reversed; namely* that a behavioral treatment should be 
prescribed first and medication considered secondarily. 
Only if parent and teacher training fails to result in 
significant behavioral changes* should medication be 
considered as the next treatment option. A recommended plan 
for the physician uho chooses this •'reverse" treatment 
strategy shall be presented later in this chapter. 
C^s ts 2± Behavi oral ^tn^ pyug Treatments 

If behavior therapy is to be chosen as the initial 
approach to the treatment of hyperactivity* the issue of 
cost must be considered. Although it is c ommon 1 y be H ev ed 
that many hours of expensive psychological consultation are 
necessary to treat the hyperactive child* little data are 
available to support this assumption. Despite O'Leary's 
(1980) recent call for long term studies to explore relative 
costs of and consumer satisfaction with various treatments 
as yet* there have been feu research studies uhi ch add res s 
the cost ef f ect i vneess issue Cc.f. Siegert £ Yates* Note 6). 
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there is also a complete lack of research to substantiate 
the claim that drug therapy is the least expensive 
treatment. Perhaps it uiill not be long before we begin to 
see cos t-ef f ecti vehel^ figures reported as a matter of 
course in comparative treatment studies- 
Availabjilitv of Behavior Therapy 

If behavior therapy is to be a primary treatment for 
hyperactivity, it is essential that it be readily available. 
It is assumed that this availability relies on highly paid 
psychological-educational professionals skilled enough to 
offer such a behavioral treatment. Surprisingly, hbuever, 
this research showed that the most effective treatment is a 
relatively standard contingency mahagemeht course for 
parents. Classes such as these are sometimes offered by 
elementary school districts or county offices of education, 
by community colleges, by University extension services, and 
by public and private mental health clinics- In some school 
districts, a few regular classroom teachers are skilled 
eribugh at managing behavior problem children so that they 
are capable of conducting such a course for parents. 
Courses are effectively taught by trained and experienced 
special education teachers or administrators, by elementary 
school psychologists* by marriage arid family cbuhselbrs, or 
by social workers. Highly paid, dbctbral level instructors 
may not be riecessary tb teach such classes. thus, the 

pediatriciari has at his br her disposal the possibility of 
an accessible referral for behavior therapy; 
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In summary* behavior, therapy appears as a logical 
primary approach to the treatment of childhood 
hyperactivity. It avoids the potentially harmful effects of 
medicatiohf it is increasingly available uithih existing 
cbmmuhity resources* and at this time there is rid evidence 
that it is more costly thari traditional pharmacological 
mariagemeri t . 

An Irid i v^. dual ized Treatment Approach 

The results of this study are as complex and varied as 
the eight boys who were its subjects. No tuo boys shbued 
the same pattern of response to medication uithdraual and 
behavioral treatment. Each responded in a highly 

individualized manner. Some of the treated subjects 

improved at hbme» uhereas others got udrse. Some boys 
displayed more hyperactive behavior at school as treatment 
progressed* uhile others did not. Some made gains in their 
academic, cognitive, and physical growth over the course of 
the study, uhile others regressed in these areas« No tuo 
boys responded alike. in fact^ no boy shbued even a 

consistent d i rec t i on of change bn all measures. Even the 

two non-treated subjects who remained bn medication 
thfbughbut the entire study differed in their mental* 
physical and behavioral respbhses to stimulants. 

Other researchers have found ihcbrisisterit patterris of 
response tb treatment among their hyperactive subjects 
(O'Leary £ Pelham* 1976). Iri a most recent study (Pelham^ 
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Schhedler* Bplofha, E Cbritreras, 1980)^ it uas reported 
that four of eight subjects displayed levels of on task 
behavior comparable to ndnhyperac t i ve controls when they 
uere given high doses of methyl phen idate (.75 mg/kg). Tub 
other children reached a normal level of on task behavior 
iiheh given 1 bu doses of the drug (.25 mg/kg), one without 
any medication at all, and the last child never reached 
comparable levels of on task behavior. If these results are 
grouped, the high dose of medication appears tb be the 
treatment of choice for hyperactive children. Yet this 
dosage would not be the maximally effective one for ha I i of 
the subjects. 

In short, what works for one hyperactive child may not 
work for another. Cbmbihatibns of treatments, such as 

behavior therapy and psychbs t imu 1 ant medication may be the 
maximally effective treatment for some hyperactive children. 
Perhaps researchers should discontinue conducting group 
experiments which pit one treatment approach against 
ahbther. Except to test new treatments, such as 

self-control instruction of social skills training for the 
child, such experiments are no Ibhger particularly 
informative. We already khbw that medication and behavior 
management training are successful therapies, for some 
children. What we don't know is how topr edict which 

therapy or cbmbihatibh of therapies will be most effective 
for a given hyperactive child. 
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So what does this say to the clihiciari faced with 
treating a hyperactive child uhb ualks into his or her 
office? A useful caveat might be: a simplistic approach to 
treatment is probably not the most effective. The child 

needs to be viewed as a com pi ex individual. His present 

level of academic f uhc t i bri i hg » his current height and 
weight* his behavior at home and at school must all be 
cbrisidefed in making a decision regarding treatment; 

For example, as a result of this study it was learned 
that Subject #3 functioned well at school on 5d5C of his 
original medication, nnd better at home on no medication. 
His academics and cognitive functioning showed sharp 
decreases over the period that his medication was withdrawn 
to 0, Whether to continue this child on stimulants is not a 
simple decision, considering the variable effects medication 
had. bh him. Every clinician and parent must ask what 

treatment is best for all aspects of the child's well-being. 
Mental, physical and behavioral growth must be considered, 
in the end, the treatment or combination of treatments 
chosen will most likely be the result of a tradeoff. Giving 
a child any amount of medication has some negative effects. 
The tradeoff comes when the negatives are balanced against 
the positives that medication is likely to achieve, 
ebnversely* allbwihg a child tb cbhtihue acting iri a 
hyperactive manner by hot prescribing stimUlaiit medication 
also has some adverse effects. Here, too, the positives 

must butweigh the negatives. 
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Ah individualistic approach to deciding on the 
appropriate treatment for a hyperactive child is not aluays 
used; Resesarchers are partly to blame for this state of 
clinical affairs. There are thousands of studies uhich 
report data about hyperactive children* but few elaborate bh 
the implications these data have for clinical practice. The 
practitioner has not been given adequate guidelines to 
foiioM in prescribing the optimal treatment for a given 
hyperactive child. Based bh the results of this 

i nves t iga t i on r the fbllbuihg procedures uere developed to 
assist the physician uhb wahts to prescribe the most 
individually effective treatment for his hyperactive 
pat i en t , 

Proposed Medical Management of Chi Idhood Hvperact i vi t v 

There are four basic principles uhich underlie the 
fdlldwing recommended management of the hyperactive child: 
1) no child should be administered stimulant br bther 
medications until there is clear evidence that his 
hyperactive behavior cannot be brbught uhder cbhtrbl using a 
nbnpharmacolbgical treatment; 2) hb child should be 

administered medicatibh fbr hyperactivity without careful 
cbnsideratibh by the parents and physician of the effects of 
drug therapy bh the physical* mental and behavioral 
well-being of the child, coupled with weighing the relative 
merits of each; 3) any child who is administered stimulants 
to control his behavior should receive the minimal dbse 
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needed to produce positive behavioral changes; and H'i ho 
childr ho matter hbu severe his hypieract ivi ty» should be 
given more than approximately .^ mg/kg of meth y 1 ph eh i da t e at 
each administration or more than 37.5 mg/day of pemblihe. 

The r ec bmmehd ed approach has been simplified as much as 
possible for the private physician uith a full practice. 
Measures Which are already available to the physician^ such 
as those obtained in a routine physical examination or in 
annual school achievement testing are used whenever 
passible. ftdd i t i ona 1 1 y ^ some neu measures must be developed 
in consultation with the child's parents in order to 
evaluate the most effective treatment for the individual 
patient. Fortunately* these are not complex or difficult to 
develop and can be based in large part bh the dependent 
measures used in this research. 

Before any therapy is prescribed and evaluated, it is 
assumed that the physician has taken a thorough 
developmental history* done a complete physical examination, 
and obtained pertinent laboratory data to discover any 
organic causes for the child's hyperactivity. Once allergy* 
seizure disorder* tumor, degenerative brain disease* 

psychiatric dysfunction* and confirmed brain injury have 
been ruled but* treatment prbcedures can begin. 

CtrM-ec^tri^m basel ii ve ihf brmat i dh . Three types of 

measures are suggested tb evaluate the effectiveness of 
therapy fbr a hyperactive child: physiological* behavioral 
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and academic. The physiological measures* height* ueight, 
pulse and blood pressure can all be obtain ed in the physical 
exam and should be recorded on ah ongoing progress report. 
Academic measures include reading* math and other 

achievement scores obtained from the child's school recdrds. 
Behavioral measures include a daily rating from the child's 
teacher at school (School Note) arid a daily report from his 
parents at home (Home Behavior Report). In order to be 

meaningful, these measures should be individualized for the 
particular problems of the child. In consultation uith the 
physician* five specific items on both the School Note and 
Home Behavior Report should be selected by the child's 
teacher and parent. Lists .of items appropriate for 

hyperactive children appear in Appendix B and samples of the 
School Note and Home Behavior Reports used in this study 
appear in Appendix G. 

Once the School Note and Home Behavior Report are 
developed, the parent arid teacher complete them daily for 
tub ueeks. At the end of the two week period these forms 
are returned to the physician. An average score is 

calculated for the child's performance at school and home, 
these are baseline scores; they provide a measu r e of the 
child's behavior prior to treatment. As an example* a child 
who has a high average score at school (e.g., greater than 
17) and a low average score at home (e.g., less than 1.00 
negative behavior per hour) appears to be functioning well 
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uithout any treatment as these levels are cbmparable to 
those achieved by the subjects in this study uheh they uere 
bh full medication* A child who receives worse scores on 
either or both of these measures might well shbu significant 
behavioral improvement frbrri treatment. 

Primary treatment ; behaci or therapy , Some children do 
not need stimulant medication to control their hyperactive 
behavior. These children are not necessarily any less 
hyperactive. It is simply that their behavior can be 

brought under control by changing the responses of their 
parents and others in their environment. The task of the 
clinician is to differentiate this subgroup bf hyperactive 
children frbm thbse whb will eventually require drug 
therapy. In brder to do this, it is recommended that 

behavior therapy be the first treatment prescribed by the 
physician. 

Following the gathering of baseline information* the 
physician should refer the parents of hyperactive patients 
to a professional who will provide ihstructibh in child 
management. As discussed earlier* there are a wide variety 
bf people able tb teach such skills, Cbhteht bf the course 
shbuld include lessbhs in three majbr areas: 

1. how tb observe and record the behavior of the 
hyperactive child accurately: 
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2. hou to increase desirable behaviors in a 
systematic fashion through reuards> social praise^ 
contracting and token economies; 

3; how to decrease undesirable behaviors through the 
consistent use of time out from positive 
reinforcement . 

An important point to stress about behavior management 
training is that parents hot only heed to learri nea skills 
to control their hyperactive child* but that they need to 
pract ie ^ these skills. If a change in knowledge does not 

result in a change in behavior. then parent training will 
have little effect. This research project used financial 
incentives (the eight pre-uritten checks) to motivate 
parents to practice new techniques for reuarding and 
punishing their children. It is important that physicians 
in private practice explore similar incentives uith parents. 
The physician can be ah important ihbtivatbr by emphasizing 
to parents the need to apply uhat they learn consistently 
and by inquiring during fblloe-up visits about new 
management strategies that seem to work Hith the child; 

Throughout the period of class instruction, the teacher 
and parents should be completing School Notes and Home 
Beh&vior Reports on a daily basis. These should be sent to 
the physician every two ueeks for calculation of average 
scores at school and at home. These average scores along 



215 



198 

uith those obtained during baseline are recorded on an 
ongoing chart to allou revieu of the child's behavioral 
progress over time. 

^ valuat ^cm of behavi or therspy . After the parents 

complete their behavior management classes. all 
physiblbgical » academic and behavioral data should be 
ccmpiled for review with the parents. The child's average 
scores on School Notes and Home Behavior Reports before 
behavior therapy (baseline scores) are compared to the 
scores he obtained after the behavi oral treatment . A ten to 
twenty percent increase in School Note Scores or a ten to 
twenty percent decrease in Home Behavior Report iScores would 
indicate substantial imprbvemeht. These figures were 

selected because they are comparable to the improvement 
shown by subjects in this research study while on active 
medication during placebo trials* 

If substantial improvement occurs as a result bf 
training in child management» parents should be encouraged 
to continue the behavioral programs they have instituted. 
Reevaluat i 6ns need to be scheduled fbr every two to three 
months to review the child's pfbgfess and evaluate the 
treatmeni:. Tf the child's behavior continues to improve> 
reevaluatioh periods may be attenuated to every six months. 
If the child's home and school behavior does not show 
imprbvemeht f bl Ibwing class instruction in chi Id management > 
the physician might want to consider referring the parents 
fbr mbre individual counseling in child management . 
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If additional help does not resait in improved behavior 
as measured in the School Note and Home Behavior Report* 
stimulant medication might be necessary- The parent and 
physician should then review the child's physiological and 
academic data to determine if drug therapy is in the best 
interests of the child. For example, an unusually short or 
thin child might be adversely afiected by stimulant 
medication because of possible growth suppressibh. This is 
not so much a concern> hbuever* if the child is above 
average in height and weight. 

ft child's academic standing in school must also be 
considered when the decision is made to prescribe 
stimulants- A child whose scholastic performance is above 
average may hot be a good candidate ior drug therapy. 
Despite his hyperactive classroom behavior, this child is 
learning in school. Recent evidence suggests that 

introduction ^1 stimulant medication csri upset the 
scholastic progress ol normally achieving children (Charles* 
Schain, Zelniker, t Guthrie, 1979)- If# however, the 
hyperactive child is performing below the norm in reading 
and math, stimulants might improve his ability to resist 
distractions and to attend to task. 

S^e^rKiary treatment : stimulant medicati on . Whether 
stimulant medication is prescribed for a child should be ah 
individual decision made in consultation with the parents. 
If, in considering all of the above, stimulant treatment is 
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agreed upon^ the dose 61 medication should be kept to a 
minumam- Beginning doses 61 miet hy 1 pheri i da t e should be 

betueen .1 and .2 milligram per kilogram body weight. There 
are no clear guidelines for the admihis t rat ion of pemoline 
in the research literature. Suggested beginning doses based 
on the results of this study arc 9.375 milligrams per day. 

Whether the child is begun bri one or two daily doses of 
.1 to .2 mg/kg of inethylpheriida t e is a decision that should 
be made with some input from the child's teacher. Most 
elementary classrooms require children to demonstrate 
maximum levels of on task and in seat behavior during the 
morning hours. this time is uhen academic work is usually 
stressed. fi the hyperactive child needs medicatibh* it is 
given to him before going to school to maximize attention 
span and ability to resist distraction during the morning 
periods. Generally, less structured activities are 

s-^heduled in the afternoons; the uhild may not need any 
stimulants during these hours. If possible* only a morning 
dose of medication should be prescribed. 

Evaluation of drag therapy . Reevaiuation should be 

scheduled for approximately one to tub months after 
beginning stimulant treatment. This time period is 

generally adequate for stimulant medications to reach their 
full effectiveness. Methylphenidate takes the least ambuht 
of tine; pemoline can take as much as three tb fbur weeks to 
dembristrate significant clinical benefit ( Facts a.ti.d 
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Comparisons . 1980). School Notes and Home Behavior Reports 
should be completed for a tuo ueek period before 
r eeva iua t i on , and physiological measures should be taken at 
this time. The physician and parents heed to Update 

behavioral^ physiological and academic irifbrmatibri if they 
are to evaluate accurately whether stimulant medication has 
improved the hyperactivri child's cbhditibh. 

If Ibu dbses bf stimulants do hot result in measurable 
imprbvemeht in the child's behavior at home or at schools 
higher dbses inight heed to be prescribed. It is recommended 
that each administration of met hy 1 phen i da t e never exceeds .3 
or .t* mg>^kg and that the total dose of methyiphenidate taken 
per day is no more than .75 mg/kg . Daily dbses of pemoline 
should not exceed 18.75 to 37.5 mg . Maximum doses uere 
based on subjects in this study uhb uere least able tb be 
withdraun from their medications. Subject 1 needed 

approximately .36 mg/kg bf methyiphenidate tuice each day in 
order tb perfbrm maximally at hbme and at school. This uas 
50% of his brigihal dbse. Subject 3 needed approximately 
.33 mg/kg bf methyiphenidate twicc^ a day to behave 
appropriately at school: this was 5t% of his briginal 

dosage. Subject 6 needed 1^.66 mg of pembline daily to 
perform maximally at school, about 255: of his briginal dose. 
There is other research evidence tb suggest that .3 mg/kg bf 
methyiphenidate is the bptimal dosage if the child's 
learning and cbgnitive functibning are tb be maximized 
(Broun t Sleatbr, 1979; Sprague £ Sleatbr, 1977). 

219 

ERIC 



202 

foi ioM-up . No matter uhat amount or type rf medicatibh 
the hyperactive child is taking* his case should be revieued 
frequently during the year. As in earlier evaluations* 
parents and teachers will heed to complete Home Behavior 
Reports and School Notes for the tub ueek period preceeding 
each fbllbw-up. These data are then used to determine if 
drug therapy is effective and to decide if it should be 
cbhtihued. 

Drug therapy which was at one point deemed necessary 
may not be required at a future date. For example> changes 
in classroom teachers from year to year can have a 
significant effect on the child's behavior in schbbl. Mbst 
subjects in this study had at least bne teacher uhd 
expressed having little trouble managing the boy and 
therefore did nbt perceive him as hyperactive. In a similar 
fashibh* changes in family circumstances can increase or 
decrease hyperactive behavior. If environmental changes 

appear to have a positive effect on the child* the physician 
and parent should consider a gradual program of medication 
ai thd r anal . 

Hi thdraMal of st imulahi yivedicat i bh , The abbve 

procedure? are appropriate for children uhb are nbt 
currently taking medication to control their hyperactivity. 
The physician uhb uishes tb reduce or eliminate the 
medication that a hyperactive patient is currently taking 
fbiibus a someuhat different set of procedures. First* 
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baseline data should be collected for tuo ueeks as described 
previously, but it should be collected while the child is 
taking full doses of medication. Then a program of gradual 
medication uithdrawal can be implemented iollouing the 
method used in this study. Sedication uithdrawal continues 
until ten to twenty percent increases in hyperactivity are 
recorded on the School Note and/or Home Behavior Report. At 
this point* withdrawal should be curtailed and the parents 
should be referred for class instruction in child 
management . After parental instruction, medication 

withdrawal can be resumed until the child is completely 
withdrawn from medication or a level is reached below which 
his behavi or markedly worsens . 

Using the above procedures, perhaps many hyperactive 
children can be treated without the use of stimulant drugs 
and those currently on these medications with can be 
withdrawn by their physicians or reduced to minimal amburits 
of medication. 
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Chapter Five 



SUMMARY 



Hyperactivity is the most cbmmbn behavior disorder of 
children today. Depending oh criteria, between one and 

fifteen percent of all elementary school children in this 
country are considered hyperactive by their parents, 
teachers, arid physicians. 

The treatment of choice for childhood hyperactivity is 
stimularit medication. Medication generally improves 

performance on selected laboratory measures and on teacher 
rating scales. However, medication does hot improve long 
term academic functioning, nor observed classroom behavior, 
in addition, stimulant medications have a long list of side 
effects^ such as insomnia, anorexia, arid depression. 

Behavior therapy is ari alterriative treatment to 
stimulant medicatibri. How well nonpha rraac o 1 og i ca 1 

treatmerits, such as parental training in contingency 
mariagemerit arid child instruction in self-control, compare to 
drug therapy is unknown. No comprehens i ve> long term, 
riaturaiistic studies utilizing multiple dependent measures 
have been conducted to date. This study was designed to 

examine the relative effectiveness of medi cation versus 
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behaviorsi tratments for childhood hyperactivity. 
Sab i ec t s 

Eight hyperactive elementary school boys (Grades 2-5) 
using prescribed stimulant medicatibh uere subjects. 
Screening procedures involving comprehensive parent 
interviews* school and physician contacts arid double blind 
placebo trials uere developed to irisure that the children 
selected uere severely hyperactive and that medication was 
effective iri controlling their behavior. The eight boys 
chosen displayed marked increases in hyperactive behavior oh 
placebo compared to active medication as measured by 
classroom observations and ratings by parents and teachers. 

Subjects ranged in age from seven to ten years bid arid 
uere of normal intelligence. They had beeri taking 

medication for an extended period before entering the study; 
the rahg« uas eight mdriths to riirie years. Six boys took 
methylpheriidate (Ritaliri) iri doses from 10 mg to 45 mg per 
day. Daily milligram of medication per kiibgram of body 
ueight rariged from .32 to 1.48 mg/kg . Tub boys took 
pemoline (Cyiert). their dosages uere 37.5 mg and 55.26 mg . 
Treatment 

The first intervention evaluated uss a 48 lessbri 
seif-contrbi cufficulum for children designed tb teach four 
types of skills: s el f-d i rec t i bh , motor irihi bi t ion , 

attending behavior and social prbbl em-sbl vi rig . Iri each 45 
minute lesson, skills uere explained, mbdeled arid practiced 
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by the child Uising board games* videotapes* audiotapes^ 
Qorksheets, rolepiays* card sorts and quiz games. Homework 
required the child to use the newly learned skills in his 
daily liie; A reinforcement system was implemented during 
training to reward the child for task appropriate behavior 
and the use of new skills. 

the second intervention was an eight session* twenty 
hour behavior management program for parents. In these 
sessions* parents were taught how to pinpoint problem 
behaviors* how to increase positive behaviors arid decrease 
hyperactive behaviors* how to use time but* how to develop 
parerit-^chi Id contracts* how to Use a point system* and 
generally* how to cbritrdl their hyperactive child without 
the use of medication. Each week homework and take home 
quizzes were reviewed* new material presented and discussed* 
and homework requiring the use of new skills assigned. 
Assignments were tailored to the needs of each child. 

To insure that both mothers and fathers participated in 
child management classes* eight checks (averaging thirty 
dollars each) were collected from each family arid refurided 
weekly* contingent on their cbmpletiori of assigrimerits. All 
parents attended all sessibris arid completed all assignments. 

Teachers bf childreri whb received treatment were also 
prbvided cbrisultatibri regarding the management of 
hyperactive childreri. The frequency varied depending on the 
request bf the teacher; the range of contacts was once per 
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month to once during the course of the study; 
Ftedi ca t i on Mi thd rawa i 

The six subjects who received treatment were 
simultaneously withdrawn from medication. Ah individual 
reduct i on schedul e was devel oped f or each chi Id to 
facilitate complete withdrawal by the end of treatment. 
Parents were res|3ohsible for seeing that their child 
received the appropriate amount of medication each day. 

Five out of the six treated subjects were completely 
withdrawn from medication by the end of the study; an 
average of 8.4 weeks was needed. One subject was reduced to 
335i of his original dosage. His parents decided to increase 
his medication in the last weeks of treatment. 
Pes i qn 

An ihtchsive time-series design was used to assess the 
effects of the two in t erven t i oris relative to drug therapy. 
Four children received the combined treatment, Self-Control 
Ihstructidh plus Child Management Classes for Parents. the 
parents of tuo additional children attended Child Management 
Classes onlys their sons did not receive special 

instruction. Ail children who received treatment were 

simultaneously withdrawn from medication. Another two 
children served as delayed treatment control subjects. They 
participated in all assessment procedures but hb attempt was 
made to alter their usual dosages of medicatibh. These two 
subjects received treatment after the study was completed. 
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All eight subjects uere observed over an 18 taeek period: 
three to fbUr weeks of baseline, twelve weeks of treatment 
and two weeks directly following treatment. 

Experimental control was enhanced by several design 
features: time lagged treatments^ delayed treatment 

controls, within subject comparisons^ and random assignment 
of the eight subjects to treatment. 
Denendent Measures and Data An^4 vs is 

Classroom observations using the Hyperactive Behavior 
Observation System (HBOS) were conducted three days per week 
for 18 weeks. The total hUmber of observations varied per 
child> depending oh absences from schooll the range was 36 
to 46 bbservat ions . Trained n on pa r t i c i pan t observers 

recorded the behavior of the hyperactive child and randomly 
selected cbmparisbh boys from the same ciassfbbm. Eleven 
behavibral categories were coded nine which assessed the 

behavior of the child being observed and two which assessed 
the behavior of teacher and peers toward him. Thrbughbut 
the study interobserver reliability was measured. Average 
percent agreement reliabi li ty for individual codes ranged 
from 81.7% to 99.9:^. Overall reliability across all codes 
and all observers was 95.655. 

School Notes cbmprised of four or five academic and 
social behaviors that each teacher felt needed most 
imprbvemeht were also completed daily. Home Behavi or 

Reports were cbmpleted by the child^s parents each evening 
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and provided frequency data on the ten ubrst prdbleih 
iDBhaviors he displayed at home. Data frbiii classroom 
observations. School Notes> and Home Behavior Reports uere 
analyzed using visual inspection and autbreg ressi ve 
integrated moving average (ARiriA) procedures. 

In addition to daily measures , several pre- post 
measures were adihihi stered including the Wide Range 
Achievement Test (WRAT), the Wechsler Intelligence Scale for 
Children (RISC)/ the Hatching Familiar Figures Test CflFFT), 
the Pdrteus Maze Test, the Coopersmith Sei f --Es t eem Inventory 
(SEI>, and measures of height and weight. These measures 
uere analyzed using analysis of variance procedures. 
Resu 1 1 s and Cone 1 us^ons 

Treated subjects displayed several patterns of change 
in observed classroom behavior. Two subjects were 

successful in uithdrauihg from medication; their behavior 
uas comparable off medication as it was on full medication. 
One subject uas uithdraen from 75% of his original dosage 
without significant behavior change. Another subject was 
Mithdrawn from 66% of his dose without change. This subject 
might have been able to reduce further> had his parents 
allowed reduction to continue. Th€s last two subjects were 
withdrawn from 50% of their medication without deterioration 
in classroom behavior? their behavior worsened with less 
than 50% of their medication. Cdht rdl sub jects who remained 
on medication for the duration of the study showed no 
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changes in hyperactive behavior at school; Howeverf the 
medication of one control aas increased to 206% oi his 
original dose during the study. School Note data generally 
corroborated classroom observations. 

Subjects displayed different responses to treatment on 
Home Behavior Reports compared to measures taken at school. 
With behavi oral t reatment > three subjects became 

significantly 1 ess hyperactive at home off medication than 
on medication- The other three subjects uere uithdrauri from 
various anibuhts of their original dosages uithbut displaying 
significant deterioration in their home behavior: one from 
15%, one from 66%. and one from 50%. Subjects for uhdm 

behavioral treatment uas most successful in controlling 
hyperactive behavior at school uere not necessarily the same 
children as those uhd showed the greatest improvement at 
home. The home behavior of children who received medication 
but no additional treatment (delayed treatment controls) 
changed minimally over the 18 week study. 

Contrary to expectation^ there uas no evidence that 
self-control ihstructibh for children added to the effects 
bi child management classes for parents. It uas 

hypbthesized that this result might be explained by the lack 
of systematic external reinforcement for using self-control 
in the child's natural envi r onment . 

Th is study found no s igni f icant di f f erences between 
treatment and control subjects on most of the pre-post 
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measures. The only exceptibris uere 1) the two subjectis 
uhbse parents received the child :44anagement only treatment 
improved f gn f i can 1 1 ^ iri WRAT Reading scores over the other 
subjcts and 2) treatjnent subjects lost significantly less 
weight during the study than did the two control subjects, 
these results are considered highly tentativcr hbuever> 
given the small sample size. 

A summary of the time-series and pre-pbst results 
indicated that all children resisbrided in a highly individual 
manner bn the multiple dependent measures used in this 
study, Nb persbhal br family variables consistently 

predicted their pattern or direction of response. Case 
studies of four of the subjects are presented to illustrate 
the extreme variaijj 1 i tv in the hyperactive child*s 
medication historyr family situation^ response to 

medication* and the effects of behavioral treatment. 

Results of this study suggest that behavior therapy is 
an effective alternative to drug treatment fbr a significant 
proportion bf hyperactive children, A pfbcedure for the 

medical mahagemeht bf c?hildhbbd hyperactivity which involves 
the use bf behavibral treatments is described; 
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